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NOTICES 

OF 

•  

M«etinga  of  ibe  Goaneil  vera  held  on 
Hot.  Mfth  and  on  Dm.  19Ui,  1896. 

Tho  following  gantlMnen  hMB  been 
deoled  Hembeia  of  the  Sodety,  viz.  :— 

Dee,  10.  B.  J.  Uiqubabt, 

C.  H.  AXJ>RS80M, 

SiK  Ebwni  AsMOLDt  s»c4.B.t  fte.« 
Db.  EaoM, 

The  IbUowing  genUemen  have  been 
deefeed  honorary  vumhen  in  recognition  of 
their  king  nad  nlnftble  lenrlces  to  the 
eeoae  of  ASronantioe,  vis. : — 

Mb.  June  6ui8bui»  f.8.8.| 
Ms.  Hbiibt  Coxwbu,. 

The  following  Membem  have  been 
elected  to  the  Conneil,  vis. : — 

Die.  19.     Mb.  Hibam  8.  Mazik» 

MaJOB  J.  D.  FUUJUTOK,  B.B., 

Sa  Bnwn  Abnold  K.c.f  js.,  im 

Some  teTiaioiie  of  the  Bolee  of  the 
Soeiety  bavo  been  aanetioned.  The  prin- 
eipel  alterations  are 

Rule  II.,  paragraph  2,  deUte  "four"  before 
Vice-rm&ulenta  (so  that  the  nnmbor  of  Vice« 
I'resideQta  in  not  specified). 

Bele  TI.,  paragraph  2,  fnr  «* twelve**  fwoef 

"kt."    (The  Coum  il  to  consist  of  Preddmt, 
Ac,  and  at  least  >■/«  other  Members.)  ' 

Bole  v.,  parafe^raph  2,  /or  «*lhe  day  of  his 
tlection  "  ntfl  ' '  tiie  first  of  Janoary."  (All 
Kbict^oaB  to  count  from  Jan.  1st  in  each 
leer.) 


Rules XVU.,XVnt,  mnd  XIX.  to  be  struck 
out.  ^lieae  have  reference  to  expcrimeatel 
balloon  aseenta,  invaniione  aubmitted,  and 
donations.) 

A  Meeting  of  the  Jk)ciety  for  the  reading 
and  discuBsioD  of  papcra  aod  exhibition  of 
modelt  will  be  held  about  the  end  of 
Haroh.  The  exaet  date  and  all  further 
partieulars  will  be  notified  hereafter.  Anj 
Membera  having  papers  or  modele  to  enb- 
mit  are  reqaeeted  to  eonkmunieate  with  the 
Hon.  Secretary. 

B.  BADEN-POWELL,  Capt.. 

Htm,  8m, 

H,  St.  Geoisge's  Place, 
LOMIWN,  &  W* 

The  Aeronautical  Society* 


During  the  hat  few  years  tbis  Sodety  has 

been  in  a  somewhat  mnrhid  and  InnRuishing 
condition.  It  may  bo  likent'd  tu  a  siuk  child, 
who  sinks  until  he  w  on  tho  very  verge  of 
death,  and  yet  recorers,  and  regains  more  than 
bts  former  health. 

It  may  not  be  inappropriate  in  this  fir«t 
number  of  the  new  Journal  to  reviow  sliortly 
tho  pa.st  histoiy  of  the  Sodety. 

Jast  thirty-one  years  ago — on  the  12ih  of 
January,  1H66— a  group  of  men,  {ncluding 
some  of  tlio  nio^t  cniiiient  scientists  of  tlio 
day,  met  together  at  thu  howto  of  the  Duke 
of  Argyll  for  the  porposo  of  founding  a  Bwiety 
"for  the  advancement  of  Aerial  Navij^ation 
and  for  observations  in  Aerology  connected 
therewith."  The  Duke  of  Ariiyll  was  elected 
Pronidont,  the  Duko  of  Sutherland,  Lord 
Richard  Grosrenor  (now  Lord  Stalbridge),  and 
T.nnl  Dufferin,  Vice-PresidentH.  Tho  Council 
ini  Itui.  il  such  niunes  as  Sir  Charles  Bright, 
Dr.  (afterwards  Sir  William)  Fairbairn, 


.M  I' 


Sir  C.  W.  Siemens,  Mr.  Glaisher,  and  many 
others,  and  Blr.  F.  W.  Bnarey  was  appointed 
Hon.    Secretary.      On   .Tune  tho  first 

nioeting  w^as  held,  when  a  paper  "on  Aerial 
Locomotion  "  was  read  by  Mr.  P.  H.  Wenham, 
wbicb  to  this  day  remains  one  of  iJie  most  in- 
teresting of  the  many  wbidi  hsTo  since  been 
read  nt  the  annvial  meetings  of  tlie  Society. 

During  the  i$ocond  year  of  it^i  existence  the 
Society  continued  to  prosper.  Two  meetings 
wen  held,  and  in  the  second  annual  report,  it 
n  stated  **The  Society  has  good  reason  for  con- 
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eratulation,  that  since  itii  fommtion  so  many 
nt;sh  minds  have  been  inducod  to  study  tho 

aaestioii  of  aerial  locomotiou."  In  tho  first  year 
to  membm  aumberMl  66,  lAile  in  the  teoond 
thoy  bad  inenawd  to  91,  and  in  the  thiid  to 
lOC". 

la  1868  was  held  the  first  exhibition  <A.  the 
Society  **for  the  purpose  of  giving  wide  j^ob- 
ticity  to  the  suggestions,  and  form  of  madunee 
proposed  Ir  lilftTont  inventors,  and  by  thus 
arraogioK  thoir  ideaa  ho  to  he  ^en  at  one 
view  eollectivelr,  it  was  expected  that  some 
errors  would  bo  eliminated,  and  if  a  tendency 
to  success  in  one  direction  couUl  bo  perceived, 
it  would  pri'utly  adviinc*  the  st  ionce,  by  causing 
inveotora  to  work  more  in  unison,  and  direct 
their  laboiiTB  in  a  ohannel  most  lucely  to  lead 
to  n  siicco"isfiiI  rr^ult." 

Tlie  Exliibition  took  place  at  tho  Crystal 
Pftlaco,  commencing  on  Juno  25th,  and 
numer()u.s  models  were  shown.  The  light 
motive  power  engilies  were  probably  the  most 
important  section  of  exhibits,  a  prizo  of  £100 
having  been  offered  by  the  Society  for  the 
best  shown.  Sixteen  rno<Iels  vver«  fxliibited 
and  the  prise  was  awarded  to  Mr.StringfeUow 
wfaose  ateam  engine,  giving  rather  more  than 
one  horse-powor,  only  wrii;liod  \^  Ihs.  with 
boiler.  Full  particulars  of  all  tho  exhibits  have 
been  published  in  the  reports  of  the  Society. 

In  1871  some  intereebng  eneiimeDts  were 
eott<ltieted  in  aerodTnamioe  nnder  tie  auspices 
of  the  Society,  by  moans  of  a  powerful  onireBt 
of  air  driven  through  a  tube. 

For  some  years  the  Society  kept  on  in  much 
tho  same  state,  but  then  the  numhors  gradually 
declined.  Less  interest  seemed  t«  be  taken  in 
the  subject,  an<l  ihou^'h  ni'-^  tin^s  for  the  read- 
ing and  discussion  of  papers  took  nlace  annually 
memhers  began  to  realise  that  toey  were  not 
getting  enough  for  tlnir  mnnoy.  The  re- 
ports then  became  lute  uml  iiregulnr,  and 
two  years'  work  was  compressed  into  a  report. 
Meet  of  the  leading  lights  of  the  Society  be- 
came less  active  in  their  support  and  it  was 
left  to  Mr.  Brearey  to  do  what  he  could  to 
keep  it  going.  But  the  honorary  secretary 
was  getting  nn  old  man,  and  was  unable  to 
impart  much  life  into  the  steadily  dedining 
inHtitQtion.  After  hie  death  it  appeared  a«  if 
the  Society  niu^t  die  with  him.  Not  a  '•in^lc 
member  of  the  original  council  was  left  who 
cnre<l  to  render  active  i^unport.  Mr.  Claisher, 
in  hie  88th  year,  is  the  only  one  now  remaining 
connected  with  tho  Society,  though  his  great 
age  (lebar>  lui  takinir  any  eiu'ri;''? ic  action  in  its 
cause.  The  Society  still  lingered  on,  till  last 
year,  when  a  few  members  of  the  council  at 
la.st  met  together,  anti  on  November  3(hli  it 
was  decided  to  endeavour  to  resu-scitate  the 
Society,  and  sec  wliat  cottld  be  done  to  place  it 
on  a  u>«eful  footing. 

Meanwhile  much  liad  been  done  in  this 
branch  of  science  outside  the  Society. 
Maxim's  great  machine  had  been  built,  and  had 
attracted  much  attention.  Ia!i<  ntlial  in  (Jer- 
many  had  aroused  public  interest  in  his 
soaring  experiments.     Langley,  in  iLmerioa, 


had  conducted  a  remarkable  series  of  experi- 
ments in  aerodynamics,  and  Chanuto  had 
broujdit  out  his  book,  "Progress  in  Flying 
hbchmee,"  which  was  tiie  first  really  good  and 
complete  account  of  the  subject  ever  published. 
The  result  was  that  tlie  call  to  arms  was 
eagerly  responded  to.  Numbers  of  new  mem- 
bers flocked  to  tho  standard.  The  crisis  had 
passed  I  The  true  life-blood  flowed  again. 
The  invalid  ha-s  risen  from  its  bed  fresh  and 
invigorated.  May  it  thrive  on,  and  grow  into 
a  healthy  adult  f 


Present  State  of  Aeronautics* 


The  following  interview  from  The  Sunday 
Timet  of  June  14th,  1896,  gives  a  good  idea 
of  how  the  snhjfect  atands  at  the  pnaent 

time : — 

The  invention  of  a  flying  machine,  or,  rather, 
the  announcement  of  a  sanguine  inventor  who 

believes  he  lias  n-rnTnplighcd  this,  must  be  to 
the  editor  uf  a  jmper  almost  an  valuable  as  the 
apj)carancp,   ur  ri'])>>rted  appearunee.  of  a  ^ea 
serpent.     Again  and  again  do  we  see  para- 
graphs in  the  aewspi^era  aonouncing  some 
marveUoue  advaneement  towards  the  solution 
of  this  intricate  problem,  but  as  often  as  not, 
or  a  trreaf  deal  oftener,  the  invention  proves  to 
be  inerely  a  design,  or  an  idea,  formed  by  one 
will)  lias  liut  little  real  kiiowledi^e  >>{  tlie  ^^ubjec  t. 
Dunng  the  la»t  few  years,   however,  iieverai 
men  of  undoubted  scientific  ability  and  inven- 
tive genius  have  entered  tbe  arcna^  and  liave 
provM,  both  by  fij^res  and  by  expcnment,  that 
a  flying  machine     a  possibility,  and  has  come 
within  the  range  nf  practical  invention.  The 
cari-ful  Mcii'Utist  in.  however,  jtist  the  man  who 
doee>  nut,  aa  a  rule,  aniionnre  his  device  and 
publish  full  descriptions  of  it  until  he  is  fully 
convinced  that  he  is  on  the  right  track.    It  is, 
for  this  reason,  rather  difficult  to  get  at  the 
truth  as  rwards  tbe  present  position  of  tbe  sub« 
ject.  It  win,  therefore,  be  nnnecessaiT  for  me  to 
refer  t<>  the  many  vatrue  reports  one  has  hi>  ii  in 
the  jmpers,  e.xci'pt  as  regards   tho«e   1  kui>w 
Huruclhint;  about.    Some  ruiiiourH  have  latterly 
ronie  out  about  a  nia<  hine  devised  by  Professor 
I.angley,  of  the   Sn-ith.sonian  Institute,  at 
Washington.  lie  is,  1  know,  a  most  caoable 
man,  for  be  has  written  a  book.  "  Aerodyna- 
mics," which,  without  doubt,  is  by  far  the  most 
elaborate  scientific  study  of  tho  question  that 
lias  hoen  written.    Ue  has  for  years  made  most 
careful  experiments,  and  has   deduced  many 
facts  with  reference  to  the  action  of  the  air  on 
bradiea  moving  through  it  of  the  greatest  im- 
portance to  inventors  of  aerial  machines.  He 
seems  now  to  have  made  some  smsU  machine 
which  is  reported  to  be  a  grmt  suooess,  though 
I  imagine  it  i«  nothint,'-  more  than  a  model.  No 
full  (leseription  of  it  hoa.  1  beliove,  been  pub- 
lished,  and  in  all  probability  tAe  inventor  will 
not  hurry  to  make  common  property  that  which 
has  taken  him  so  many  years  of  study  aitd  ex- 
periment to  evolve^  at  ul  events  until  he  has 
progressed  suficientlj  to  be  snie  of  suooess. 
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Then  then  ia  the  grwt  Haxim  aaohine. 

Hero  agaia  we  have  a  very  capable  and  very 
careful  invpntor  flevoting  his  atlmtioii  aixi  hi.i 
money  to  the  Kuljject.  The  rc-^tilt  lins  a 
truly  marvuiluud  nuacLiue.  Duubtlesi*  the  in- 
vestor himself  expected  better  rc8ult!i  than  it 
has  fX9Wtd.  capable  of  nipplying,  bat  nevertlie- 
leaa,  thotttfh  Che  uaehine  can  scarcely  be  said 
to  have  left  the  earth,  yet  it  has  proved  a  ereat 
Buccem  as  rei^ards  the  cunstruction  of  very  Targe 
ami  very  light  apparatua  provifled  with  im- 
mcmtcly  powerful  en^nes.  No  une,  before  this 
was  constructed,  touUl  liavt-  lH>lii>vpd  ju  tlio 
practicability  o(  making  a  steam  engine  of  3U0 
none  fomwr,  and  placing  it  in  a  flying  machine 
presenting  M«e  thoiwawde  ot  aqnare  feet  of 
aarfac«  to  the  air,  the  whole  apparatus  only 
weighing  some  three  toiL-i. 

However,  the  atTaii  was  altogether  ;  ia,i^'. 
and  unwieldy.  A  alij^lit  (jusit  of  wind  tret- 
ting  under  this  enormous  awmng  would  be 
apt  to  uptiet  the  whulo  thing,  and  do  hundreds 
tk  pcnincU'  worth  of  damage.  Probably  if  the 
machine  had  really  been  snot  off  into  mid-air 
it  would  have  gome  all  right,  but  there  was  an 
awkward  uncertainty  as  to  how  it  might  come 
down!  I  think  myself  it  ou  'I  '  '  ■  have  hecn 
MUppliMl  With  air  bladderh,  ami  B>  nt  over  a  i  liff 
out  t'l  sea.  Then  when  it  fell  in  the  water  it 
Would  have  floated.  Now,  however,  .Mr.  Maxim 
talk*  of  COOStnacting  a  much  smaller  mu<  hnu' 
on  the  aaiae  Unei,  and  I  shall  certainly  look 
forward  with  the  ifreatest  intenai  for  the  ro' 
sti!t.  us  I  believe  it  will  come  very  near  thi 

poal  we  are  searching,'  for. 

I  hiM  machine.  an<l  prril'a'ily  Laiigloy's  as  well, 
is  'Ml  what  is  known  a8  the  aeroplane  principle; 
that  ii),  a  large  fixed  plane  presenting  a  small 
angle  to  the  air  is  propellea  horiaonwly  at  a 
^reai  speed  by  means  of  eorew  ptopellen.  and 
IS  forced  upwards  by  the  pressure  of  the  air 
on  its  under  side.  It  is  really  simply  a  large 
kite,  which,  instead  <>\  twin;,'  held  by  a  ottiiiLj 
for  the  wind  to  act  (»n  it.  i^  driveu  through  thi; 
air,  and  raised  much  a-<  a  kite  is  when  drawn 
along  by  its  string.  This  principle  has  been 
proved  theoretically  to  give  the  Deit  results, 
that  is  to  say,  that  wiui  a  given  amount  of 
power  a  greater  weight  can  he  raised  hj  thi* 
system  of  propelling  a  plane  eurfare  presenting 
a  small  upward  angle  to  the  horiituntal.  Lord 
Kelvin  and  (Ffherx  have,  however,  ptdnted  out 
that,  notwithestajiding  this,  a  machine  with  vur- 
ti(al  ai  rew  propellers  to  lift  it  straight  upwards 
might  have  Dctt«r  practical  results,  even 
though  more  power  might  be  required. 

Then  a  good  deal  of  talk  ie  being  made  about 
two  other  inventors,  Lllienthal,  in  Germany, 
and  PilchiT,  in  F,n<,'laiid.  These  niarhines  arc 
very  Bimilar  in  pnncijjle,  and  though  of  gr<^t 
interest  as  experimental  apparatus,  cannot  at 
pretM»at  bo  runsidered  as  much  more  than  utikra- 
chutes.  They  partake  of  the  nature  of  large 
wing*  attached  to  the  hnman  itody,  and  are. 
therefore,  eomparativelj  well  vnder  control,  but 
arc  only  capaole  of  "flying"  if  launched  from 
some  high  place  against  the  wind;  both  inven- 
tor-, liowever,  ])r(r{)ime  to  apply  small  onnfinen  to 
profM.d  them  through  the  air,  and  HuccejiS  de- 
pends upon  whether  they  ran  fjet  sufTieiently 
powerful  engines  without  greatly  increasing  the 
aise  of  the  apparatns,  ana  if  they  can  get  suf- 
fioentlv  efficient  pn^lera  to  drive  them  at  the 
requiate  speed. 


Ton  aek  aleo  about  tile  Italian  machinee.  All 

1  know  is  that  reports  have  upjH-ared  of  the 
Italian  Qovernment  being  in  uoti^iiiiiou  oi  a 
number  of  "  iur--ihips  ' — and  all  I  can  say  is 

i  that  until  i  hear  more  ot  the  details  I  don't 

I  believe  a  word  of  it. 

I      Navigable  baUoona  X  look  Qpon  as  a  diAerent 
subject.   We  know,  of  eonroe,  that  the  French 

have  some,  and,  as  f  >  <p*her  nations,  my  mouth 
is  closed  as  rt^ard.^  all  1  know  in  this  line,  but 
I  may  say  at  once  that  though  on  certain  j)ar- 
ticnlar  oocasions,  with  favourable,  i.e.,  calm 
weather,  they  may  prove  of  the  very  greatest 
value  in  war,  yet  thoy  are  so  dependent  on  the 
absence  of  wind  and  other  circumatailoeB  thsA  I 
cannot  believe  t  liey  will  aver  be  wry  much  used. 
Then  as  for  my  uwn  spparatos.  Well,  that 
I  again,  is  quite  another  matt^  r.  It  is  not  a 
flying  macnine  in  the  ordinary  aeceptanco  of 
tiie  term.  It  is  mmply  a  xystem  ol  lari,''!'  kites 
only  tor  captive  use.  That  is  to  say,  it  is  held 
by  a  rope  to  the  ground,  and  is  chamfy  for  use 
as  a  lofty  observatory  for  loddng  over  the 
enemy's  Imms,  and  watching  the  conntiy  nmnd 
about.    I  believe  there  are  also  other  useful 

fiurpoacs  to  which  it  may  bo  applied,  since  the 
ength  of  the  tether  line  in  j>ract nally  un- 
limited, but  I  need  nut  sjpi.H:tiliit4.'  uu  iuture 
possibilities.  My  present  onject  is  to  got  an 
apparatua  to  serve  instead  of  a  captive  balloon 
without  neoessitatiag  the  Uanqwrt  of  comber- 
some  filling  appaiai^s. 
Kite*flying  is  not  so  simple  a  matter  as  some 

may  SUf^o^e.  To  make  an  eii'  rmous  kite  like 
a  toy  one  would  be  iio  ey.jiy  ta-nk.  Remember, 
the  tail  hhoiild  he  as  heavy  as  the  kite  itstdf, 
which  would,  in  my  case,  amount  to  some  6U 
lbs.  or  more.  And  then  the  liability  to  dive 
must  be  done  away  with,  else  I  am  afraid  there 
might  be  a  diAcnlty  in  providing  observers. 
My  present  apparatus,  which  i»  now  uudergoing 
it-3  trials  at  Aldershot.  folds  up  &o  compactly 
tliat  it  can  be  earned  by  one  man.  It  is  cap- 
able of  lifting  a  man  iu  a  height  of  200  or  300 
ft.  One  thing  may  be  said  about  it  tliat,  be- 
sides the  balloon,  it  is  the  only  means  known  by 
which  a  man  has  been  ah.^olutely  rai-wd  to  any 
height  in  the  air.  And  it  is  not  entirely  de< 
pendent  on  wind,  since  in  calms  it  may  be  made 
to  asoend  by  towing  it  with  hom«s. 

As  for  the  geneml  question  oi  the  ]5<i4«ibili- 
ticH  of  human  flight,  I  tor  one  tirmly  believe  it 
will  come  about,  and  tliat  very  soon.  It  is,  of 
course,  in  war  that  its  gn^at  importance  will  be 
apparent.  And  if  it  be  found  necessaxy  to  have 
a  large,  complicated,  and  costly  machine  to 
effect  the  puroose,  doubtless  it  will  be  used  for 
little  else.  The  first  nation  which  can  provide 
a  secret  flying-machinc — and  the  secret  will 
probably  be  more  in  the  smaller  details  ot  ( on- 
stniction  than  in  the  <,'eneral  principle- -will  un- 
undoubtedly  possess  an  incalculable  advantage 
nwar.  B.  BADEN-POWELL. 

Langley*s  Flying  Machine, 


Professor  3.  P.Laogley  has  kindly  sent  us 
the  following  account  of  his  "  Aerodrome," 
written  by  F.  G.  Carpenter  for  several 
Ameriofto  newspi^ni.    This  descripiion 
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may,  therafbre*  be  taken  m  tnuriworthy : —  I 

Within  ihc  past  few  months  an  invention  has 
been  made  livie  at  Washiu^ton  which  promises 
to  revolutionise  the  travel  of  tho  world.  It 
may  transfer  tho  vessels  of  the  ocean  to  the  air 
and  carry  the  looomotivoH  amoBff  fhe  clouds. 
The  der^opmeBi  of  it  will  ia  Ml  fwbttbility  i 
ohaiif^  the  wnfrnn  of  the  world,  and  it  may  | 
make  war  so  torrible  that  tho  na'  i  ii  al  troubles 
of  the  future  will  l>e  settled  by  urt  ulration.  1 
refer  to  Mr.  Laiigley'g  "  aero  li  inr  "  The  word 
means  air-nimier,  and  the  machine  is  such  Uukt 
it  mni  faster  upon  the  mifMe  of  the  eir  fhaii 
e  hone  eea  trot. 

For  euctcen  yeen  Mr.  Langley  heo  eteedily 
pursncd  his  work  upon  it.    Snffrossed,  as  he 
has  been,   tirst  iu  a/*tronumic«  investigation  j 
and  later  in  adminititerinrT  the  preatest  of  our  | 
scientific  insitutions,  be  hm  had  only  leisure 
moments  to  devote  to  it,  ajid  now,  after  thou- 
sands  of   ez^riments   and   hundreds  noon 
hundreds  of  feilures,  he  has  accomplished  what 
•dentists  once  declared   to  be  impoesible. 
Knowing  that  his  work  was  done  almost  at  the  ' 
risk  of  his  scientific  reputation  bein?  qaes- 
tionod,  during'  the  early  years  of  it  he  Kept 
tlie  object  of  his  investif^atiuns  t<>  himflelf.  To- 
day the  world  knows  practically  nothing  ot 
them,  and  it  was  only  last  May,  after  persis- 
teat  urging  on.  the  pa^  of  his  friend,  Profeesoi 
Alexanaer  OrahaiD  Bell,  that  he  allowed  hia 
to  Htate  the  fact  (hat  he  had  micoeeded.  : 
fcsincc  then  additional  improvement*  have  been  j 
made.    A  new  and  better  machine  than  i 
which  Mew  a  half  mile  in  May  last  haa  been 
tested.    It  has  made  a  more  eacoessfal  flight, 
and  to-day  Mr.  Langlcy  permita  me  to  give  in 
my  own  worda  the  flret  inll  deaeriptien  of  his 
anoceai  to  the  public.     I  have  spent  several 
days  with  him  upon  the  island  in  the  Potomac 
Hiver,  about  30  niiK  -j  below  Washington,  where 
his  liu*t  exporitnejits  have  b<»en  conducted,  and 
on    Saliirtlay,   November    '2S,   I    witnessed  the 

most  Bucccsiful  flight  which  baa  yet  been  made.  | 
I  saw  thia  maehitte,  inade  chieiT  of  ateeU  | 
weighing  as  mueh  a«  *  foiiT-yeaiHMd  hoy,  yet 
BO  large  that  it  woald  jast  about  All  the  arnrige 

parlour,  moved  by  a  eteam  engine  which  was  a 
part  of  it,  dart  lortli  from  the  launching  staple 
and  fly  in  an  almost  ytraif^ht  line  throufjh  the 
air  a  distance  of  more  than  1500  yards,  or  over 
three-quarters  of  a  mile.    It  flew  almost  as  far 
••  the  length  ol  PennnlTania  Avenne.  between  i 
the  Treaenry  and  the  Ci^itol.  The  flight  was 
horizontal.      There  was  not  a  quiver  of  the 
wings,  and  the  great  bird-like  aerodrome  swam, 
as  it  were,  upon  the  planes  of  the  atmospherp. 
It  flew  first  to  the  right,  across  the  bay  to- 
ward a  (jtrip  of  woods,  and,  as  Mr.  Langlcy  and 
myself  watched  it,  our  hearts  for  the  moment 
came  intu  our  throats,  for  it  seemed  as  though 
it  would  dash  itaell  against  the  trees.   As  it 
Beared  them,  however,  it  graccfnlly  swept  i 
round  and  downward,  then  turned  ami  ruse,  and 
ati  straiLrlit  as  an  arrow  flew   across  flie  bay 
where  we  were  standiiiL,'  on  toward-*  Washinp;- 
ton.   It  continued  to  tiy  iu  tki^^  i>triu^bt  hori- 
lontal  line  anUl  the  water  whieh  furnished  the 
steam  was  exhaitated,  when  it  aiuwly  but  grace* 
fully  swept  down  and  rested  npon  the  water 
It  lighted  so  gently   that   not   a   bit  of  itt* 
machinery  waa  injured,  and  bad  it  not  been  that  i 
the  snrcDUig  shades  weca  falling  it  could  have  | 


bceu  flown  again.  I  have  never  seen  any  iaailip 
mate  thing  look  so  like  a  thing  of  life. 

It  was  as  graceful  as  anv  bird,  and  as  it  swam 
through  the  air,  its  propellers,  which  were  goin; 
about  at  the  rate  of  over  a  thousand  revolutions 
a  minute,  made  a  whirring  mnse  like  the  wings 
of  a  bird  in  rapid  flight.  The  fcatheiTr  smote 
of  the  enijine  eould  be  seen  wieafhing  its  way 
out  of  the  smoke  staek,  and,  as  the  settinsT  sun 
caught  its  silken  wingH,  and  the  white,  silvery 
substance  which  bound  tho  body  containing  its 
machinery,  it  acemed  like  a  wonderful  new 
speciee  of  bird.  The  great  dsnger  of  losiBg  the 
machine  in  the  tnes  led  Ifr.  Xaagley  to  put 
only  enough  water  in  it  to  allow  it  to  fly  about 
one  and  one-half  minute.  It  could  have  carried 
water  for  about  five  minutes,  but  as  it  was,  it 
flew,  by  two  independent  vtop  watches,  one 
minute  and  forty-five  seconds,  being  th«?  only 
flight  of  any  aenal  machine  except  itself  which 
has  ever  lasted  for  more  than  a  very  few 
seconds.  In  this  minute  and  thrco-rjuartcrs  it 
flew  a  distance  of  almost  a  niilo,  going  at  the 
rate  of  over  thirty  miles  an  hour,  and  hhovring 
that  if  it  had  been  fully  huj)plied  with  water,  it 
would  have  flown  for  more  than  two  miles.  As 
it  was,  its  flight  was  only  limited  by  the  ex- 
haustion of  ita  steam,  and  there  seemed  no 
reason  but  that  with  moro  steam  to  run  it,  it 
might  not  have  gone  on  indeflnitely.  With  a 
machine  ten  times  itn  'r  : 'i  t.  Mr.  Langlcy  told 
me,  a  condenaing  ai>pai  i  u  ^  onld  be  carried 
upon  it,  which  could  ii-  tli  water  over  and 
over  again,  and  the  same  amount  of  water  would 
carry  it  for  hundreds  of  times  its  present  flight. 
The  machine  flew  against  th«  wind.  Thera  was 
nothing  of  the  balloon  nature  about  it.  There 
were  no  gaa  bags  to  uphold  it.  Its  wings  were 
inmiovable,  and  they  merely  st-eadieil  it  as  it 
flew  like  a  bird  thr<  the  air.    The  force 

which  carried  it  onward  was  generated  upon  it. 

As  I  looked  at  it  I  could  hardly  realize  the 
remarkable  thing  which  Mr.  Langley  has  ac- 
complished.  Let  mo  repeat  it. 

The  aerodrome  is  a  machine  made  almost 
altogether  of  steel.  A  balloon  floats  because 
it  is  lighter  than  the  air.  This  machine  weigh;* 
more  than  ono  thousand  times  as  much  as  the 
air  through  which  it  Inove.'^.  The  working  parta 
of  it.s  machinery  arc  of  steel,  and  it  carries  a 
peculiar  steam  eiigine  which  forces  it  along 
through  the  air.  In  constmcting  thi<)  marhiae 
the  question  of  weiwht  was  an  alt-important 
one,  and  every  tiling  iiad  to  be  reduced  to  the 
minimum.  The  aerodrome,  weighing^  loss  than 
thirty  pounds,  carriej<  about  four  pouudj?  of 
water.  This  is  about  two  quarts,  ana  the  little 
engine  is  so  wasteful  of  it  that  its  flight  must 
be  proportionately  short,  for  when  the  water 
has  beea  once  converted  into  steam  the  aato- 
drome  must  stop  flying,  as  there  is  no  mors 
water  to  furnish  steam  to  mn  it.  The 
machinery'  of  the  air-runner  is  very  light  in- 
deed, bnt  it  requires  a  con-iderabfe  force  to 
move  it  in  proportion  to  its  weight.  Its  engin> 
IS  equal  to  more  than  one  hori>e  power  and  tho 
movable  parts  of  the  machinery  weigh  twenty- 
six  ounces.  Yon  could  put  all  of  its  machinery 
into  a  peck  raeaeurew  now,  a  horse  weighs  a 
thousand  pounds.  Think  of  reducing  the  size 
of  a  horse  to  a  peck  measure,  and  its  weight  to 
tiiat  of  a  kitt^'n,  and  you  have  SOmo  loan  of 
Mr.  Langley's  aerial  engine. 
What  does  the  aacodrome  look  likeP 
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I  have  deaoribed  It  fn  ffig^ht.  I  exaadnBd  K 

at  rwt,  and  I  liavc  f^onc  carofnlly  ovrr  lUi  dif- 
fertnl  uarts.  It  id  about  til'tceu  feet  loUf^,  and 
about  tourtcca  feet  wido  from  tho  tip  of  onu 
King  to  the  other.  The  machine  movea  through 
the  air  on  much  the  same  principle  as  that  by 
which  the  twin>sorew  steamer  loroes  its  way 
through  the  water.  On  each  tide  of  the  aero- 
drogue  there  is  a  sort  of  screw  propeller  or  pair 
of  blades  in  the  shapo  of  one  cnttiniif  of  a  screw 
so  hung  upon  a  pi^  that  when  the  stvatii  ia  on 
they  fly  round  at  tiic  rato  of  a  thousand  revolu- 
tioiLd  a  minute.  They  look,  in  fact,  nmth  like 
the  wheels  of  sm  electric  fan  when  in  action. 
Thej  cut  the  air  so  rapidly  that  you  cannot 
see  the  blades,  aad  thej  ia  fact,  a  pair  of 
wheeb  about  four  fiset  in  diatneter.  flying  at 
this  wonderful  speed  around  through  the  air. 
As  they  move  they  screw  the  air  ship  onward, 
and  this  advancing  motion  keeps  it  up  in  somo- 
what  the  same  way  tliat  a  swift  fikater  can  be  1 
supported  by  thin  ice. 

The  machinery  is  in  a  metal  receptacle  which 
ends  in  a  smoke  stack.  This  is  hung  to  a  frame 
woA  of  ateel.  The  wi  n  s .  w  hich  are  statioiiarT, 
are  fastened  to  the  upper  part  of  the  ftantework, 
and  thev  extend  far  above  the  body  holding 
the  macninery. 

The  machinorj-  is  wonderfully  delicate,  but 
it  is  as  strong  and  at  the  Koxno  time  as  light  as 
ecientific  inveetigation  can  make  it.  The  fuel 
is  gasoline,  whioh  ia  converted  into  gas  before 
it  IS  nsed,  and  which  furnishes  snoh  an  intense 
heat  that  it  would  melt  tho  boiler  in  a  second 
if  there  were  not  a  special  pomp  by  which  the 
water  is  kept  flowing  rapidly  through  the 
boilpr,  the  inteiw©  heat  oonvertmer  some  of  the  ' 
water  into  stcain  as  it  tiowi?.  Every  part  of  the 
machinery  is  of  the  most  practical  nature,  and 
it  has  been  constructed  at  an  enormous  expense 
of  patience  aad  espetimeut.  It  maj  be  said  ; 
that  nearly  every  aram  of  the  aerodrome  as  it  is  . 

now  put  tocfcthcr  i.**  the  rosult  of  experiment. 
Tlie  makintj  of  tho  boiler  alone  cou.sumed 
DK^ntli^  of  work.  livery  bit  of  the  mathiixry 
bad  to  be  constructed  with  scientific  accuracy. 
It  had  to  be  tested  again  and  af^aiu.  The  difB- 
colty  of  getting  the  machine  light  enough  was 
■noh  that  oveiy  part  of  it  had  to  be  remade 
Bovezal  times.  It  would  bo  iu  full  wurkin^ 
order,  when  something  would  give  way,  and  this 
part  would  have  to  bo  stroTi^jthcned.  This 
caused  additional  weipht,  and  nece^itated  the 
CTittiii!,'  ofT  of  tliat  much  weight  from  »om«'  other 
part  of  the  machinery.  At  times  the  dithcuUy 
•eemed  almost  heartbreaking,  but  Mr.  Langloj 
went  on  piece  by  piece  and  atom  by  atom,  until 
he  at  last  eucceeded  in  getting  all  the  parts  of 
the  right  strength  and  proportioiw.  Kven  after 
he  had  completed  his  model,  and  had  it  readj 
for  tlii,'lit,  lie  was  1  onfroute'l  with  an  unex- 
pected dithcuity,  which  was,  it  seemed  at  the 
lime.  almo8t  impossible  to  Hunnount. 

Thi.4  was  tho  launching  of  the  machine  into  tho 
air.  One  uf  the  most  duBeult  things  that  large 
■oaring  birds  have  to  contend  with  ia  Ojittft  is 
in  gettinfir  a  start.  Ton  know  how  dificnlt  it 
id  to  laiim  h  a  ship  into  the  water.  It  ia  far 
more  dithcult  to  laiiiieh  aa  air  ship.  Mr. 
Laii'.'Ky  found  that  his  macliine  had  to  be 
clamped  down  on  tho  launching  stage,  and  to  be 
arranged  in  such  a  way  that  the  machinery 
c^nld  be  started,  so  that  it  should  zeoeiye  a 
•light  iaitial  velocity  aad  thea  be  iile»Md  with 


a  spring.   Tliis  looks  easy.   It  was  hard.  But 

Mr.  Langley  at  last  succeeded  in  launching  hia 
machine  by  hanging  it  to  a  movablu  table,  so 
that  it  roiild  \>K  turned  t«  face  the  direction  in 
which  the  liight  was  to  be  made,  and  so  that 
the  wheels  of  the  table  would  carry  the  aero- 
drome eUaaght  oat  ia  a  horisontal  liae  and 
launch  it  off  into  the  air.   The  launching  ap> 

Earatus  which  we  used  on  November  28  was 
uilt  on  the  top  of  a  houseboat,  and  tho  work 
of  ai raiii^'iiit,'  tho  table  was  no  small  one.  As  I 
stood  up'iii  it  and  examined  it«  construction 
Mr.  Lauijley  liaid:  "  It  doesn't  .sol-ui  (o  ho  much, 
but  it  is  the  rosult  of  bve  years  of  experi- 
ments." 

I  here  asked  Mr.  Langley  what  fint  attracted 
his  attention  to  aerial  nayigatton. 

"  I  can't  tell  when  T  wa.^  not  interestod  in 
it,"  he  replied.  "  I  used  to  watch  the  birdt* 
llyinij'  when  I  wa.i  a  boy,  and  to  wonder  wliat 
kept  them  up.  1  afterward  heard  the  theory 
that  they  possessed  great  muscular  power.  You 
know  some  eoieatifio  men  havo  stated  their 
belief  that  the  muionlar  strength  of  birds  must 
be  enormously  greater  in  proportion  than  that 
of  men.  But  this  it  seemed  to  me  could  not  be 
true.  I  could  iiot  believe  what  some  French 
mathematicians  calculatfd.  namely,  that  an 
eagle  must  be  nearly  it.^  Ktroni,'^  ;ls  a  man.  It 
finally  occurred  to  mo  that  there  must  bo  some- 
thing in  the  condition  of  the  air  which  the 
soartog  bird*  iostinotivety  understood,  but 
which  we  do  not.  This  idea  I  held  for  a  long 
time,  tho  flight  of  birds  continuing  to  be  a 
wonder  to  me.  Tt  is  curious  how  an  idea  of 
that  kind  sticks  to  yu.  1  sildom  saw  a  hirtl 
flying  that  I  did  not  think  oi  it,  and  even 
lately  I  havo  watched  them  for  hours,  trying 
to  understand  how  they  could  move  about 
through  tho  air,  rising  and  falling,  soaring  np 
and  Mtling  down  wiuiont  aiqr  auvtioa  of  the 
wings." 

'•  Hut,  Mr.  Lantrley,  I  thought  that  birds 
used  a  t'reat  deal  r>f  strength  trt  fly.  They 
can't  fly  without  movini,'  their  wiii<^,  can  they?" 

"  Tho  soaring  birds  can,"  ruphed  Mr.  Lsjig- 
ley,  "  and  they  do  fly  long  distances  with  1^ 
parently  very  little  exertion.  Darwin  onee 
watched  the  South  Amerioan  condon,  which, 
you  know,  aro  immense  birds,  for  hours.  Ho 
says  they  ascended  and  descended,  soared  and 
circled  about,  witli  scare<  ly  the  movement  of  a 
feather.  Tie  could  not  detect  a  single  Map  of 
their  wiurrs. 

"  I  remember."  continued  Mr.  Langley,  "  how 
I  stood,  one  cold  November  day.  on  the  aque* 
dttot  bridge  that  ctoeeea  the  Fotomao  Biver 
above  Georgetown,  and  watched  a  turkey  bn>» 
zard  which  was  lazily  soaring  round  and  round, 
watching  something  in  the  river  below.  The 
wind  was  blowiii<^'  a  i^ah-.  It  was  ijoinif  at  tlie 
rate  of  at  least  thirty-five  miles  an  hour.  Still 
the  bird  moved  about  with  tho  greatest  ease, 
keeping  generally  on  one  level,  but  swaying  a 
little  as  it  went  round  and  round.  It  was  not 
more  than  sixty  feet  above  me.  I  could  see  it 
perfectly,  and  could  not  note  the  flapping  of 
a  v*iiit,'.  thoui;h  I  watched  it  for  a  lon^j  time.  T 
stayed,  iu  fatt,  until  I  got  eo  cold  that  I  had 
to  leave. 

"  I  remember  well  when  I  began  to  experi- 
ment to  aee  if  taj  supposition  was  correct.  It 
was  after  a  meeting  of  a  scientifio  asaodatioa. 
ia  whioh  imaeoae  stated  that  aa  inaaimatf 
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thing  could,  under  certain  eircumstuiccs,  bo 
made  to  movo  in  the  air  as;anL.st  the  wind  by 
the  power  ot  the  upposiiig  wmd  itself.  He 
I  lainu  d  that  he  bad  made  expcrimenta  proving 
tiu9  fact>  and  he  stated  as  au  evidence  of  the 
trntli  of  his  the(»y  that  he  had  eocu  birds  not 
oul  J  cam»  «loM  to  th*  eKrtJii  uui  hang  statioa- 
ary  in  fhe  air.  tmt  errsn  advaaoe  againtt  the 
wiiul  aju!  ast-ond  in  the  air  witlimil  flapping 
llifir  willies.  He  was  laughed  at,  but  it  is  now 
conceded  that  what  he  claimed  if!  uol  theoreti- 
cally iiiipusisible.  I,  mysoU,  did  not  believe  he 
was  rieht  at  the  time,  out  it  aet  me  thinking. 
My  old  interest  in  tbe  oubjaot  nvived,  and  I 
Mg'aa  tit  one*  to  make  oxpaiimeato.  I  vanted 
tolcnow  the  actual  facts  ao  to  the  power  needed 
for  flight,  and  how  it  was  poomble  that  bodies 
heovier  than  the  air  they  displaced  could  kc«p 
thpmsplves  in  the  air  without  tailing.  I  did 
discover  tliat  there  was  no  doubt  but  that  a 
machine  could  be  made  which  coald  support 
bodies  in  the  air,  and  which  would  ceny  them 
forward.  I  have  shown  von  here  to-daj  a 
tnaclune  which  will  do  ^ia.  I  hare  proved 

that  we  have  the  power,  and  the  only  question 
now  is  to  learn  ht)w  to  direct  and  control  it. 

"  My  lu-^t  experiments  were  made  when  I  was 
connected  with  the  a«trouomical  observatory  in 
Pittsburg.  It  is  now  more  than  fifteen  years 
ago  that  I  built  my  first  laboratory  for  aerial 
investigation  there.  A  friend  of  mine,  Mr. 
William  Thaw,  a  wealthj  cittica  of  Pittebon:. 
supplied  the  means,  andl  was  enabled  to  maM 

all  Horl-s  of  ti-sts  to  ascertain  the  pawcr  nsed  in 
aw'rial  motion.  (Jne  dcva-e  wliuh  I  had  was  a 
whiiliiiir  ta.l>le.  This  was  an  arm  aliout  thirty 
feet  long,  which  swung  about  on  a  central  pivot, 
ten  tect  above  the  ground.  It  was  moved  by  a 
ten  buiee  power  steam  engine,  and  it  went  flying 
anniiid,  moving  at  all  speeds  up  to  reventy  miles 
an  hour.  Now,  on  the  end  of  the  arm  I  put 
instruments  which  would  measure  tho  lifting 
power  ol  the  wind  upon  atiy  inclined  surface 
huug  to  them.  1  bad.  for  iasiauce,  a  spring 
scale  hung  there,  and  to  tlti->  brass  plates  were 
attached.  When  the  arm  was  put  in  motion  I 
found  that  the  faster  it  went  tho  less  weight 
the  platea  registered  on  the  scale*,  until  at 
ereat  speed  tner  almoet  floated  in  the  air.  I 
round,  in  fart,  that  tlie  hifrher  the  speed  the  Icii.s 
wa.s  the  t'orec  required  to  kecj)  the  platos  I'ruui 
fallini,'.  Tills  sei'ms  at  first  a  contradiction  of 
known  principles,  but  I  have  no  time  now  to 
explain  it.  I  found  that  not  one-twentieth  of 
the  force  before  supposed  to  be  reunited  to 
support  bodies  nnow  ciieh  oouditiona  was 
needed,  and  what  before  had  aeeoted  impos- 
sible began  to  look  possible. 

'■  Thin  means  that  I  found,"  continued  Mr. 
Lantjley,  "  tliftt  an  entirely  wroiir'  estimate  hail 
bec-n  made  a.s  to  tlie  loi-te  n(>eded  to  sn^Lain 
moving  bodies  in  the  air.  Some  mathemati- 
cians, reasoning  from  false  data,  had  concluded 
that  if  it  took  a  certain  amount  of  power  to  keep 
a  thing  from  fallisff,  it  would  take  much  addi- 
tional power  to  make  it  advance.  My  expori- 
ments  showed  just  the  reverse.  I  found  that  it 
took  much  less  force  i  i  ,  .  h  i  body  rapully 
through  tho  air  than,  wan  needed  to  simply  sus- 
tain it  there.  I  found,  in  short,  that  tho  con- 
ditiona  of  air  travel  with  my  planes  and  of  land 
and  sea  travel  were  in  one  anportant  respect 
the  oppoeites  of  one  another.  An  ooean  stevner 
running  at  twenty  knots  an  hoar  will  take 


several  timee  as  mudi  eoal  as  is  required  to  run 

it  at  the  rate  of  ten  knots  an  hour.  The  limited 
express  uses  a  great  deal  more  coal  than  the 
slow  freight  fur  the  same  weii^ht  and  distance. 
This  is  not  so  lu  atrial  ilight  with  planes. 
Actual  experiment  shows,  I  repeat,  that  the 
faster  the  speed  the  less  the  force  required  to 
sustain  the  planes,  and  that  it  would  ooet  leas 
to  transport  such  planes  through  the  air  sit  a 
high  rate  of  speed  than  at  a  low  one.  I  found 
further  that  one  horse  power  could  carry  brass 
plates  weitjhinj^  200  pounds  at  the  rate  of  more 
than  forty  miles  an  hour  in  horizontal  fligfht. 
Everything,  however,  depended  upon  the  flight 
being  strictly  horizontal.  I  fonnd  that  if  it 
were  the  least  irregular  the  power  must  bs  in- 
creased in  proportion  to  the  irregutaritT." 

"  It  was  intcreating,  bat  so  far  it  nad  been 

r  conducive  to  no  ])ractual  resulta.  I  had  been 
workinsj  now  for  years,  seeking  to  learn  the 

j  principles  involved' in  flight.  I  thought  I  dis- 
covered  some  of  them.  The  question  was  how 
to  apply  them.  The  field,  you  know,  was  en* 
tirely  new.  I  had  to  make,  and  to  a  large 
extent  invent,  the  machinery  I  used.  Mj  sac* 
penments  showed  me  that  I  must  have  a  very 
light  engine;  but  they  did  not  tell  me  how  to 

fct  it.  They  did  not  show  me  how  to  keep  the 
ight  horizontal,  nor  did  thoy  ^ive  me  any  idea 
how  such  a  machine  aa  1  might  construct  could 
be  made  to  start  and  alight  in  safety.  There 
w«re  a  number  of  other  mnge  which  I  should 
have  liked  to  know,  and  some  of  which  I  still 
hoped  to  learn  which  were  entirely  in  the  dark. 
Aa  tho  result  of  my  work  I  had  somo  extremely 
importiint  and  valuuhle  ta<t.s,  l)ut  my  experi- 
ments so  far  had  not  told  me  ln>w  to  apply  tho»« 
facts  to  the  making  of  marhinea  for  flying.  I 
had  only  the  conviction  that  what  had  hitherto 
been  an  impossible  fancy  might  in  the  future 
become  a  mechanical  fact.  I  could  see,  at  any 
rate,  from  what  I  had  learned,  that  the  subjset 
WAS  worth  a  new  and  aeientifie  inTeauga- 
tiou. 

"  I  next  began  a  very  different  kind  of  ex- 
periments. The  average  man  might  have  looked 
upon  my  next  work  aa  somewhat  ehildisb.  I 
spent  manr  hours  in  experimenting  upon  little 
toys,  whien  I  tried  to  make  aetually  tly.  I 

had  my  fact«,  you  know,  and  I  want'  1  to  see 
liow  they  Would  work  out  in  actual  practice. 
Tlie  only  thing-  that  had  yet  been  done  in 
making  toys  or  anything  that  would  fly  was  by 
an  ingenious  Frenchman,  named  Penaud,  who 
a  decade  or  more  ago  had  made  a  flying  toy  by 
twisting  strsads  of  rubber,  whioh  in  untwisting 
turned  a  littlepropeller  wheel  made  of  a  couple 
of  feathers.  Tne  propellers  moved  the  toy  for- 
ward. They  kept  it  in  the  air  for  a  number 
of  seconds,  enabling  it  to  fly  from  fifty  to  one 
hundred  feet.  Simple  as  this  toy  looked,  it 
was  the  father  of  a  future  flying  machiue,  and 
France  ought  to  have  the  credit  of  it.  I  tried 
the  eune  thing  again  and  again  on  a  laner 
scale,  my  object  being  to  leam  what  tiie  eoiMl- 
tion-H  were  by  which  we  eould  seouie  a hoiiaott* 

tal  tlipht  in  free  air. 
'  "  I  did  not  tind  out  a  great  deal.  Tho  rub- 
ber modcb  flow  so  irregularly  mid  for  so  short 
a  time  that  I  could  not  leam  much  from  them. 
I  soon  saw  that  I  must  b*ve  a  better  motive 
power.  I  must  have  something  that  would 
make  a  machine  fly  long  enoogn  for  men  to 
observe  how  it  flew.  In  other  words,  in  order 
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to  learn  how  to  niako  a  tiying  inai  hine,  I  mi>t 
have  a  flying  machine  to  begin  with. 

"  I  oauDiiied  and  experimented  on  every  kind 
of  a  motor.  I  tried  oompreesed  air,  carbonic 
acid  gas,  the  stom^  battery,  the  primary  bat- 
tery, and  n.uiy  '  h'  r  tliiutjs,  including  the  ga 
engine,  liio  id^i  was  the  must  promiaing,  and 
it  may  some  day  {)rove  to  bo  the  b<*t;  but, 
like  eTetrthing  else,  I  found  it  too  heavy,  for 
Toa  see  engine  had  to  be  exceedingly  Ught 
u  peporUoai  to  the  fNiwer.  After  maoh  esperi- 
meitt  of  ttiis  kind,  I  eonehided  tliet  the  only  im- 
niediato  hope  was  in  the  steam  engine,  and  that 
it  could  only  b©  uaed  provided  it  could  be  built 
to  a  dotn"oe  of  li<jhtiiess  which  had  hitherto  never 
been  attained.  I  had  to  have  nearly  one  hor&e 
power  to  give  me  a  good  chance  for  any  prac- 
tical experiment.  Now,  it  is  only  a  few  years 
atace  an  engine  developing  this  amount  of 
power  weigliM  aa  much  ae  •  hone  himaelf.  In 
other  worai,  it  weighed  something  like  1000 
jjounda.  I  had  to  have  a  one  horse  p'jwer  !n.L'i  r.r 
and  boiler  which  together  would  weigh  les«  limn 
ten  |K>unds,  or  one-lmndrx>dtli  the  wcij^lit  of  a 
hunie,  and  1  at  once  went  to  work  to  make  it. 
It  took  me  a  year  to  constntet  it»  and  I  had  tlio 
best  of  meeliaaica  to  help  mo.  I  reduced  the 
weight  ataa  by  atom,  bmlding  and  rebnflding, 
until  now  I  have  what  I  believe  to  be  the 
smallest  one  horso  power  engine  in  the  world. 
Its  itiovini,'  parts,  as  I  told  ynu,  weigh  just 
tweuty-aix  ounces,  or  leias  than  twu  {loutidH.  As 
it  was  with  the  engine,  so  it  has  b(HMi  with 
every  part  of  the  madiinc.  Bvery  part  of  tt  han 
liad  to  b«  made  over  and  orer  agaiu.  uutil,  as  a 
rmlt  of  the  greater  part  of  aoy  leiauco  lor  the 
past  fifteen  years,  I  have  acoontplished  what 
yon  have  seen  to-day. 

"  Yes,  I  have  succeeded.  I  have  prove<l  both 
theoretically  and  pra^^'tically  that  mai'liine«  can 
be  made  which  will  travel  through  the  air.  The 
question  of  the  development  of  the  fact  is  one 
of  the  future.  My  motive  and  interest  in  the 
worlr  np  to  this  time  have  been  purely  scientific 
ones,  but  if  I  had  the  time  and  money  to  spend 
iq>on  the  construction  of  a  large  machine,  I 
believe  I  could  make  one  on  a  ut'aio  that  a  largo 
passenger-carrying  fljnng  machine  can  be 
a  commercial  as  well  as  a  scientific 
success.  There  are  nmnv  things  yet  to 
be  learned  oonceriiin<r  It,  but  I  have 
no  doabt  thcu  will  be  discovered  in  the 
fntnr&  The  moment  that  men  see  thnt 
such  machines  are  not  only  practicable,  but 
that  they  may  bo  made  commercially  profit- 
able, tbere  will  bo  a  thousand  invent  rn  k  rk- 
ing  upon  the  problem  where  there  is  how  one. 
I  believe,  however,  tliat  the  flying  machine  will 
first  come  into  national  use  in  the  arts  of  war 
rather  than  fhoee  of  peaoo.  In  the  event  of  a 
greafr  war,  bj  ueaiM  of  aa  aerial  maehina  the 
armiee  of  one  nation  will  be  able  to  know  ex- 
actly what  tb'>.'^-i'  of  the  cncniv  rirf  rlouig,  thus 
radically  changing  present  iiulitiiiy  sttati  gy  and 
tatticH,  to  say  nothing  of  their  power  of  droj> 
ping  down  bombs  out  (rf  the  sky.  I  believe, 
flOWevcr,  that  .such  inventions  will  finally  be  of 
even  greater  advantage  in  the  arts  of  peace.  I 
hav*  faith  that  the  swiftest  and  pernapa  the 
most  luxurious,  if  not  the  safest,  tmvelung  in 
the  future  may  be  through  the  air." 

"  liut  will  it  not  be  impossible  to  induce 
people  to  risk  their  lives  in  the  first  experiments 
aasnchmaohfiwiaf" 


"  I  think  not,"  replied  Mr.  Lanijley.  "  If  I 
bad  a  large  aerodrome  constructed  on  the  prin- 
ciples of  the  one  you  have  seen  to-day,  though 
the  danger  of  the  initial  ezpertoient  would  un- 
donbtediy  be  great,  I  am  aino  I  ahonli  have  to 
turn  away  anv  number  of  men  wko  WOUld  be 
anxious  to  risk  a  ilight  upon  it." 


ees 


The  Late  Mr.  F,  W.  Brcurcy. 


While  the  world  is  waiting  for  the 
relopments  which  seem  to  broaden  out  i& 
contemplation  of  the  command  of  the  atmo- 
sphere by  man,  so  that  he  may  be  free  to 
traverse  it  in  every  direction,  we  would  remind 
those  who  wonid  give  honour  where  hononr  is 
diii»,  not  only  to  ofFor  praise  to  the  BUOCos.<5fn! 
inventor,  but  ul.so  to  those  whose  piomjoniit; 

x  riions  have  led  to  eventual  success — for 
i>uoh  it  mmt  be  regarded.  Prominent  among 
these  in  onr  own  ootmtiy  is  the  name 
Frederick  William  Brearcy,  who  seems  verj- 
oarly  in  life  to  have  been  a  drt^'uiiier  of  atrial 
dreams. 

It  may  accotmt  for  those  youthful  aspirations 
that  his  fiithor  was  a  friend  of  the  late  Sir 
George  CayU'v,  of  Stilliiigflt'et,  near  Scar- 
borough) the  latter  being  the  place  of  hi& 
birth  in  1816.  ffis  father  and  sister  were  oo- 
casionaily  the  witnesses  of  the  oxpcriment«  in 
flight  made  by  the  scientific  biuruuet,  and  al- 
though Ifr.^  Fmd.  BtWKj  does  not  re- 
member anj  itiHwMiM  upon  his  mind  reeulttng 
from  overheard  convermtion,  yet  the  idea 
seems  ]  i  -  Altlinugh  lio  says  he  reinem- 

bPFs  feeeing  Sir  George  at  York,  he  never  heard 
of  his  ai^rial  experiments  until  after  he  arrived 
at  manhood,  and  only  then  from  his  sister. 
Sir  George  Cayley's  papers  and  experiments, 
published  in  the  "  >lechanic's  Magazine"  of 
that  period,  have  since  become  to  him  and  other 
sttktents  of  aeronaiitioa  n  stonhouae  of  Imow- 

lod^n. 

Tho  time  came  when  Kr.  Brearey's  aerial 
dreams  began  to  take  dnpOt  but  not  uttil  Hie 
year  1866  did  he  make  any  progreaa. 

In  the  Jantnury  of  the  nest  year  the  Aeronan- 

tic:;l  Sin  iety  of  Great  Britain  was  laundied 
from  the  House  of  the  Duke  of  Argyll  at 
Campden  Hill.  A  nobleman  of  sudi  acknow- 
ledged scientific  attainments  bcconiinj^  Presi- 
dent of  the  Society  somewhat  abated  tho 
ridicule  of  Mr.  Brearey's  friends,  but  it-  has 
accompanied  him  more  or  les»  aa  each  attempt 
was  reported  a  failure. 

As  soon  as  it  became  known  tliat  the  Society 
was  formed  in  Great  Britain,  there  came  plans 
and  suggestions  from  all  parts  of  the  civilized 
world,  with  applioations  for  the  money  which 
it  was  supposed  that  John  Boll  was  anxious  to 
hivish  upon  inrentors,  and  from  that  time  until 
now,  nearly  thirty  years,  the  copies  of  letters, 
all  in  the  handwriting  of  Mr.  Brearey,  and 
the  letters  received,  testify  tn  tho  gratuitous 
labours  of  the  Uonoraiy  Secretary.  The 
SooMM  npanfaiwda  Navtgatfam  AManae  mnmi 
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Toted  him  their  gold  medal,  and,  as  showing 
the  effect  which  his  papers,  read  at  the  meet- 
iiifjs  held  at  the  Society  of  Art^,  and  magazine 
antd  newspaper  articJea,  for  the  most  part  re- 
priiitod  in  other  eoimtiies,  had  upon  wfantilio 
raiiids,  one  of  several  letters  spontaneously 
addressed  to  him  will  bullice.  li  wn.-;  from  the 
then  President  of  the  American  Society  of 
Civil  Enginieora,  Mr.  O.  Chanute,  datod  from 
N«w  York,  February  3rd,  1882;— "Wo  are  in 
tliis  fount rv  iiwart'  of  your  long-continued  ex- 
periments aud  eiforts  to  promote  a  solution  of 
the  problem  of  aerial  navigation,  and  know 
that  it  is  through  your  influence  that  the  sub- 
ject has  been  cleared  of  irmch  rubbish,  and 
placed  upon  ii  scientific  an  1  him  ba>is." 

It  was  soon  accepted  by  Mr.  Brearey  as  con- 
Tiction,  that  aerial  naTig»tion  oonld  ttorer  be 
accomplished  by  balloonji,  however  useful  they 
mit^lit  be  in  tlieir  own  sphere,  so  that  all  hk 
attention  end  o^terimente  were  directed  to 
the  mechaaioel  means  of  attaining  it.  These 
were  so  aiiggeotive  end  encouraging  that  in  a 
lecture  room  ln»  wa-s  able  to  show  various  forms 
of  sustained  Might  over  the  heads  of  the 
audience,  and  aldiou^  he  has  lectured  in  more 
than  fifty  cities  and  towns  in  Eni;land  and 
Scotland,  and  liberated  models  of  two  or  three 
pounds'  weight,  with  a  sjjn  ad  of  win^  of  12^ 
ft.,  he  never  caused  an  accident  which  created 
anything  but  amtuement.  Not  so  a  leetnrer  *t 
tho  Royal  Pnlyt*>thnic  who,  lecturing  there 
upon  the  tlight  ot  one  of  Mr.  Brearey's  models, 
apologised  for  the  absence  of  it  upon  one  occa- 
sion "because  the  model  had  flown  at  a  lady 
and  the  lady  flew  at  him.'*  Hie  action  of 
these  models,  of  which  ho  used  to  show  more 
than  thirty  in  his  lectures,  was  very  pnMMirious, 
bnt  occasionally  their  flight  wonld  surprise 
him.  At  Plymouth,  for  instance,  one  wmg- 
flapped  bird  flew  twice  round  the  room,  and  re- 
turned to  his  hand  on  tho  platform,  as  if 
directed.  At  Truro,  in  a  veiy  laige  hall,  a 
screw-propollo<l  plane  flew  to  the  end  of  the 
hall,  and,  without  touching  the  wall,  turned 
round  and  got  fixed  on  the  gas  fittings  on  the 
platform.  At  the  Hartley  Institute,  South- 
ampton, he  liberated  from  his  hand  the  model 
of  SB  albatross,  with  wings  of  12^  ft.  in  width, 
made  of  vory  slender  matcriid,  both  as  to  the 
shaft  of  the  wing  and  tiie  covering  :  so  slender, 
indeed,  that  in  holding  it  out  readv  for  flight, 
the  wings  dropped  on  each  side  of  Kim,  so  that 
no  one  would  have  thought  flight  possible,  but 
the  moment  that  action  w.us  imparted  to  those 
drooping  wings,  they  stiffened  out,  and 
thro«(|^  the  reflex  action  at  the  tip  of  the 
wing  which  eff^ectH  propulsion,  the  model  flew 
the  whole  length  of  the  room,  about  2  ft. 
above  the  heads  of  the  audience,  and,  although 
rising  at  the  end,  just  managed  to  dear  t£e 
gallery.  This  was  ivpeated  with  tike  result,  in 
obedience  to  continued  applause.  Witli  screw 
propelU^d  planes  he  was  equally  succussfiU,  and 
It  is  on  record  how  he  suggested  to  Captain 
(now  Lieut. -Colonel)  Templer  the  means  of 
sending  information  to  a  distuuoe  from  a  bal- 
loon. Mr,  Bieuey  heving  sofpUed  tb»  ^pH»> 


tus  of  simple  construotion,  Capt.  Templer 
liberated  it  from  a  height,  when  it  traTeUed 
hack  to  Woolwich  Arsenal  against  ih»  wind, 
whiob  earned  away  the  balloon.  Thus  was 
oouToyed  a  dead  wei^t,  the  prerunner  of  the 
live  weight  convoyed  in  like  manner  by  Herr 
Lilienthal's  machine  near  Berlin — at  that  time 
a  member  of  the  Society.  This  successful  ex- 
periment was  raoorded  in  tho  "Daily  Tele- 
gmph,"  October  10th,  1B79,  and  ''Daily  News," 
Otober  21st. 

As  ^Ir.  Brearey  has  written  a  work,  *'The 
Atmosphere  as  a  Medium  of  Travel,"  irilich 
awaits  a  publisher,  I  must  abstain  from  much 
that  I  .should  like  to  chronicle,  but  I  cannot 
forbear  >iivijiK  a  few  anecdotes.  One  of  his 
correspondents,  advocating  tho  propulsion  of 
bolloona,  thinks  that  it  may  be  aooompUshed 
thus :  He  wonld  surround  the  balloon  with 
compartments  in  which  hawki>  can  be  located, 
oonmied  by  attachments  to  little  leather 
breeehes.  when  it  is  desired  to  nropel  the 
balloon,  the  aeronaut  yells,  and  we  oawks, 
liberated  in  tliis  frightened  manner,  will 
lighten  the  balloon  so  that  it  will  rise. 

He  even  believes  that  they  may  be  trained 
to  pull  altogether,  and  so  hawk  the  balloon 
about  the  country.  Another  correspondent 
who,  being  an  eujiincer,  was  supposed  to  under- 
stand the  supporting  power  of  surfaces  when 
launehed  into  the  eir  nrom  a  hei^t,  seriously 
proposed  the  erection  of  towers  at  distances 
suitable  to  the  effective  gliding  transmiiission  of 
the  surface.  The  passengers  were  to  place 
thMnselves  under  this  surlaoe,  and  glide  down^ 
wards  to  the  next  tower. 

\  lift  would  tak.  t]i,  in  to  the  top  wliile  the 
apparatus  would  be  hauled  up  for  their  recep- 
tion, and  away  they  would  float  off  to  tM 
next  tower,  and  so  on,  and  so  on. 

These  are  a  sample  of  some  of  the  wild 
schemes  of  enthusia.sts.  Mr.  Brearey  has  upon 
several  occasions  lost  blood  in  tho  oause,  and 
copiously,  too,  at  (he  Alexandra  Palace,  when 
a  scrow-blade,  revolving  at  a  great  velocity, 
produced  by  the  great  muscular  elfort  he  was 
exerting  in  turning  a  handle,  flew  off,  and  hit- 
ting him  in  the  face,  out  a  portion  of  his  nose 
off,  at  the  same  time  cutting  open  his  cheek. 
The  nose  was  clevt  rly  sewn  on,  but  tlie  after 
effect  resulted  in  an  operation  by  which  the  eye 
was  barely  saved.  Again,  when  returning 
from  the  Crystal  Palace,  where  for  many  days 
ho  had  been  in  attendance,  witnessing  some  in- 
teresting experiments  in  plane  propulsion,  a 
[  railway  accident  produoed  concussion  of  the 
brain,  and  oooflned  him  to  bis  bed  for  many 
weeks.  It  was  in  connection  with  these  ex- 
periment.s  that  the  following  ridiculuu^^  inci- 
dent is  related.    Mr.  Brenrey  had  made  an  ap- 

E ointment  to  meet  the  Duke  of  Argyll,  the 
ite  Duke  of  Sntheriand,  and  the  Earl  of  Duf- 
ferin.  After  they  had  spent  some  time  in 
I'xnmining  the  steam-driven  apparatus,  said 
he,  "  We  proceeded  to  the  lower  level  exit  to 
catch  the  train.  On  po^aing  tlie  cloak  room 
the  Earl  started  from  us,  saying  he  would  be 
bwdfc  dinotly»  as  he  had  left  tm  oo«t  thero. 
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On  attempting  to  pass  the  barrier,  the 
ticket  collt-ctur  exclaimed  to  the  Earl,  who  had 
the  coat  oyer  his  ami,  "  Holloa,  wliore  did  vou 
get  that  coat."  The  Earl  wa»  uaaware  that 
a  ticket  was  attadied  to  the  oo«b,  whioh  had 
catitrlit  tlic  inspector's  att«'ntion,  and  ciiiised 
him  to  look  with  sitspicion  upon  the  whole 
prty.  "Yes,"  said  tli.  Karl  innocently, 
"  there  was  no  one  in  the  cloak  xo«m,  eo  I  took 
it." 

TliLs  was  too  much  for  the  inspector,  who, 
casting  a  glance  at  lis,  said  in  an  aathoritatire 
tone,  *'Hu  anyone  elM  boned  n  ooeiP" 

"Come  with  me,"  said  the  nuku  of  Argyll 
to  the  Earl.  "  What  dous  he  mean  bj  boned i'" 
Stole  it,"  siiys  the  Eori. 

As  we  rpftched  the  cloak  room  tlm  atten- 
dant, who  had  left  it  for  a  short  time,  was  just 
entering  the  Toom,  thus  oonlinniog  the  Eaii's 
statement.  Of  coursp,  this  was  quite  satisfac- 
tory. "But,"  says  Mr.  Brearey,  "I  shall 
not  easily  forgot  my  indignation  at  the 
man's  manner,  nor  my  admixation  at 
the  suppression  ef  any  anger  whidi 
most  have  besn  felt  by  the  party.  Aftor  thoy 
had  departed,  I  could  not  avoid  liayiug  to  the 
inspector,  '*Do  you  know  who  that  gentleman 
was  that  you  aocused  of  stealing  a  coatp" 

"I  neiUier  know  nor  care,"  said  the  man. 
caieleMly. 

"Well,"  I  aoid,  "he  was  the  Earl  of  Duf- 
ferin,  Oovemor-Oeneral  of  Canada  ;  the  taller 
nf  the  two  othrrs  was  the  Duko  of  SiitherUuid, 
and  the  other  was  the  Duke  of  Argyll." 

"Good  Oodr  said  the  man,  "you  don't  say 
•o?" 

With  respect  to  the  ultimate  vhsum  of  tho  \a.Ui 
plane  propi  lltd  cxporitnents,  Mr.  Brearey,  who 
— «t  least,  theoretically — became  possessed  of 
as  mnoh  knowledge  as  anyone  in  this  king- 
dom, fsjiid  that  therf  were  two  systems  by  whicli 
success  hu-s  bt-en  twicertained  to  be  certain,  so 
far  as  a.scent  is  securable  by  mechanical  means 
alone,  vis.,  Maxim's  and  Phillip's,  "nie  former 
answers  to  the  prognostieatuin  of  the  Duke  ol 
Argyll,  exprnssftl  w-lion  presiding  over  the  first 
meeting  of  the  Society  in  18t>ti. 

"I  think  it  quite  certain  tiiat,  if  the  air  is 

oyrr  to  bo  navijiatod,  it  will  not  b"  by  individual 
mtiu  tiying ;  but  that  it  is  quite  {)os-ibli«  vo-sseU 
may  be  invented  which  will  carry  ti  number  of 
men,  and  the  motive  force  of  wiiich  will  not 
be  mnsoular  oetion." 

Mr.  Miixim  says  that  it  is  only  for  such 
dins  purposes  as  war  that  his  inventive  genius 
has  aimed  at.  This  means  heavy  weights. 
Phillip's  will  OOme  within  the  capacity  of  the 
pleasure  seeker.  Both  have  yet  to  come  under 
control  wlii-n  set  fr»'i>  in  tin'  air.  Both  in- 
ventors are  members  of  the  8ociety. 

"Hien,"  said  Mr.  Brearey,  "will  come  the 
real  test,  and  the  real  danger,  Imt,  that  success 
will  be  ultimately  attaint-d,  who  that  considers 
mati'si  plunk,  luck,  and  penovenuioe  can 
doubt." 

'  Ool  Januaiy  Slst,  1896,  Fxnderidc  Wilfiam 
Bnarej  raddenly  and  peaosfuU/  poMod  nwaj. 


The  Death  of  Liiienthai. 


There  can  be  no  doubt  that  \vf  loam  as 
much  from  failures  as  from  successes,  and  it  is 
a  pity  that  fruitless  efforts  are  not  more  often 
put  on  n  cord.  How  frequently  r  i-iust  occur 
in  iic-ieutihc  inveiitigations  that  a  man  works 
away  upon  some  idea  that  occurs  to  him,  when 
that  same  idea  has  oocnrred  to  hundreds  of 
others  before  him  who  have  also  worked  at 
it  in  tho  vain  hope  of  attaining  the  desired 
end.  A  long  register  ot  failures  may  be  unin- 
teresting reading,  but  it  may  Im  VMJ  useful, 
espeoiaUy  when  »  full  and  dear  xeaaon  is  given 
for  each  failure.  All  students  of  aerial  navi- 
gation hav(!  been  interested  in  the  account  > 
of  the  experiments  ol  Herr  Lilieuthal,  near 
Berlin.  Everyone  owned  that,  whether  or  not 
he  was  on  the  real  road  to  the  unravelling  of 
tho  mysteries  of  flight  ,  yet  his  experiences  were 
of  tin-  ^'reatest  importance.  He  liimself  said, 
"  this  danger  can  only  be  avoidocl  by  becoming 
ac((UHintea  with  the  wind  by  constant  and 
regular  practice,"  and  !at<>r,  *'I  mvself  have 
made  thousands  of  exporimeuts  within  the  last 
5  years,  and  have  bad  no  accidents  wlintever.  " 
It  is  very  shocking,  then,  to  hear  one  day  that 
this  bold  experimenter  was  killed  during  one  of 
his  flights.  Hp  is  bewailed  as  a  martyr  to 
science.       People    then    asked    *'  what  liup- 

;  pened  ?  "  and  the  answer  is  generally  given  that 
lie  lost  bis  balance  and  feU,  and  there  is  an 
end  of  it.  But  this  is  not  sufficient.  It  it 
most  important  for  ns  to  know  how  it  was  that 
Lilienthal,  after  all  his  practice  and  experience, 

I  came  to  grief.  W'e  will  quote  such  accounts  as 
have  been  published.  The  "  Daily  News  "  cor- 
respondent telegraphs:  "He  started  with  a 
macliine  from  a  hill  about  100  ft.  high,  and  nt 
first  ail  went  well.  After  remaining  in  the  air 
for  a  few  minntet,  however,  the  muliinery  got 
out  of  order,  w  aooording  to  anotber  i«ooimt| 
a  sudden  gtist  of  wind  cnught  the  madiine,  ana 
the  unhappy  man  f.  II  l  eavily  to  the  ground." 
Now  thoHe  who  know  this  simple  apparatus 
will  ask  what  part  of  the  "  machinery "  could 
get  "out  of  order?  "  And  as  for  the  sadden 
gust  of  wind,  it  was  just  these  gusts  that  the 

Soor  experimenter  had  been  practising  to  com- 
at  for  five  years  past.  The  next  account  we 
have  reads :  "  Suddenly  something  went  Wiong 
I  with  the  maobineiy,  the  wings  ceased  to  act, 
I  and  ho  fell."  Here  again  it  is  difficult  to  know 
how  the  winj^s,  consisting  of  a  rigid  plane, 
cuuld  "mme  to  act."  Another  account  says: 
"The  apparatus  lost  its  bahince,"  and,  "the 
details  of  the  accident  seem  to  show  that  the 
conduct  of  the  iiaracliute,  for  sucli  it  really 
wa-,  was  viTv  ne.irly  that  predicted,  for  tiio 
machine  turned  several  somersaultti."  Another 
commentator  says: — ^"Any  sudi  apparatus 
which  expos^'s  larg.'  surfaces  to  the  afniospbero 
is  at  the  mercy  ul  a  auiiden  ^ust  of  wind,  with 
th<!  result  that  its  equilibrium  is  dsstrajed, 
and  the  whole  machine  is  overthrown  and 
tumblea  to  earth.''  Now  any  camful  e^«ii< 
menter  knows  that  an  apparatus  oan  be  undo 
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that  will  always  be  stable.  Make  a  model  of 
Lilicnthal's  machine,  attach  a  heavy  weight 
to  it  in  the  position  of  the  man,  and  throw  it 
about  how  you  will  in  the  air,  it  will  always 
come  down  "  cat-liko "  on  itji  legs.  No !  we 
must  look  further  afield  to  get  at  the  real 
cause. 

This  machine,  as  Is  well  known,  consisted  of 
an  upper  aeroplane,  place<l  over  the  lower  wing- 
like  structure  around  the  man.  A  correspondent 
writing  to  "Nature"  says:  "These  two-storey 
models  soared  in  the  mo  .t  astonishing  manner, 
.  .  .  and  never  showed  the  slightest  ten- 
dency to  take  '  headers.' "  They  would  also 
show  a  greater  stability,  a  result  all  the  more  to 
be  expected,  as  the  centre  of  gravity  of  the  sys- 
tem wa.H  placed  more  than  a  metre  below  the 
upper  surface."  This  correspondent  quotes  the 
mechanic  who,  not  imfortunately,  was  the 
only  person  to  actually  witness  the  disaster. 
"The  man  saw  him  soar  down  until  he  was 
nearly  above  the  foot  of  the  hill ;  then  sud- 
denly a  gust  of  wind  set  in,  lifted  him  up  to  a 
height  of  30  m.  above  the  ground — according 
to  his  man's  estimate — and  then  he  stood  ap- 
parently motionless  in  the  air.  This  was  a 
frequent  occurrence,  and  gave  no  cause  for 
alarm  at  first ;  but  now  the  man  saw  how 
Lilienthal  gradually  lowered  the  fore-edge  of  his 
wings  more  and  more,  without  obtaining  the 


[Prom  the  QoUUn  Penny 

desired  effect  of  getting  way  forward  and 
downward.  .  .  Suddenly  he  saw  the  appara- 
tus heeling  over  forward  still  more,  and  then 
Lilienthal  came  down  with  it  with  great  force, 
head  foremost.  When  the  man  reached  the 
spot  ho  found  the  apparatus  much  shattered." 

Though  it  Is  thus  rather  difficult  to  get  at  the 
exact  account  of  this  unfortunate  occurrence, 
it  is  most  probable  that  the  machine  tipped 
forward  slowly  and  fell.  But  now,  as  has  been 
said,  a  model  of  this  two-storied  plane  will  not 
act  like  this.  On  looking  at  a  photograph  of 
the  apparatus,  what  at  onoe  strikes  one  in  the 


extraordinarily  delicate  and  flimsy  connection 
there  is  between  the  two  planes.  Indeed,  it  is 
difficult  to  realize  how  the  apparatus  could  be 
rigidly  constructed.  There  are  apparently 
two  iight  upright  rods  connecting  the  aero- 
planes ;  nothing  more  is  visible,  though  pre- 
sumably these  are  stayed  with  wire.  But  if 
extra  pressure  is  brought  on  the  front  edge  of 
the  upper  plane,  what  is  to  prevent  its  being 
forced  back?  Suppose  for  a  moment  it  was 
forced  back. 

Would  not  the  whole  apparatus  at  once  pitcli 
forward?  The  contn:>  of  gravity  would  come 
well  in  front  of  the  centre  of  area,  and  nothing 
would  prevent  the  machine  taking  a  "  header  " 
to  the  ground,  even,  perhaps,  making  a 
somersault.  The  more  one  looks  at  the 
photographs,  the  more  one  wonders  at  the 
weak-looKing  connection  of  these  aeroplanes, 
the  more  one  sees  how  easily  a  slight  mishap 
might  cause  the  upper  plane  to  shift  back. 

But  there  are  other  conjectures  as  to  the 
cause  of  the  accident.  Mr.  Pilcher,  who  has 
had  groat  experience  in  England  with  an  appa- 
ratus of  very  similar  construction,  remarked, 
on   first   hearing  of    Lilienthal's  new  double 

f>lane,  that  ho  did  not  like  the  looks  of  it,  as 
le  had  found  that  if  the  man's  weight  was  too 
far  below  the  supporting  surface,  there  was 
great  difficulty  in  controlling  and  managing 


IFrom  tbo  Ootd4n  'Pennf, 


the  apparatus.  There  is  also  another  ciaase, 
which  is  believed  by  those  best  acquainted  with 
the  circumstances,  including  Herr  liilienthnirs 
brother,  to  account  for  the  accident.  In  this 
fatal  trial  the  inventor  had  adopted  a  method 
by  which  he  could  alter  the  position  of  the 
horizontal  tail  by  a  movement  of  his  head.  It 
I  is  suggested  that,  not  being  practised  with  this 
I  appliance,  he  ma}'  have  made  some  wrong 
movement  of  his  head,  which  unexjvectcdly 
upset  the  balance.  This  certainly  sovms  a.s  if 
it  might  have  been  the  cause  of  tK«  accident, 
except   that   the  eye-witness   describes  the 
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pitobing  forward  to  have  takon  place  slowly, 
•ad,  if  BO,  one  would  have  expected  the  ex- 
perimenter to  liave  rectified  hi«  error  in  timo. 

Unfortunately  the  apparatus  was  completely 
amJUibed  up,  and  beyond  the  fact  that  it  wan 
fomid  faring  opvide  down,  gives  no  clue  to  the 
cause  of  tE«  unfortunate  wiahap. 

Cap  t.  in  rinbcck,  one  of  the  best  authori- 
ties in  Uennany,  conjectures  that  in  shifting 
the  wei^lit  of  his  body,  as  he  was  accustomed 
to  do,  Lilioathal  foi^ot  ftboat  the  ammtus 
connected  to  his  head,  and  so  eounterMKMl  the 
halanre  by  the  action  of  the  tail. 

Though  we  arc,  then,  unable  to  tiooonnt  with 
eertainty  for  the  unfortunate  niahftp,  we  may 
at  all  events  avoid  in  future  accident*  the 
causes  of  which  are  here  suggested. 

—  »»e 


Or.  Wotferts'  Steerable 

Balloon. 


Him  elliptical-shaped  balloon  was  shown  in 
working  order  at  the  Berlin  Industrial  Ezhi- 
hitionbst  year,  and  was  said  to  have  acted 
VCTy  satkfactority.  It  i-;  provided  with  two 
aoew  propellers  ^  one,  about  9  feet  diameter, 
nlaeed  in  front  «if  tlie  car,  is  to  propel  the 
balloon  horizontally,  while  another  is  placed 
tmderneath  on  a  vertical  axis  to  control  tlie 
rise  and  fall.  The  engine  is  of  8  horse-power, 
giving  600  rerolutiona  per  minute  to  the  pro- 

Slien.  The  hdloott  i»  nearly  100  ft.  loag  and 
ft.  tiirou{^  tlia  oentro. 

■  ■■ 


Speed  of  flying  Birds* 


To  measure  the  exact  velocity  of  birds  in 
IB  no  easy  matter.  Homing  pigeons  gire 
a  retiable  record  of  the  average  nite  of  travel 
over  long  distances,  but  it  may  reaftonahly  be 
prestuncd  that  this  speed  is  not  the  maximum 
obtained,  or  oven  an  average  rate  for  steady 
flight,  since  the  coTir«f»  would  often  not  ho  hi 
a  straigbt  line,  and  the  speed  affected  by 
-veriaUe  winds  and  other  oawee.  Mr.  8.  P. 
1',  ru'ii'ison,  however,  mado  550Tne  careful 
meH8iiromonts  a  short  time  since  on  a  flock  of 
duda  whidi  happened  to  pase  wliibt  he  was 
engaged  in  measuring  cloud  velocitleH  at  the 
Blue  Hill  Meteorological  Observatory.  The 
result  of  these  trigonometrical  observations 
was  that  the  bird>4  were  found  to  be  moving  at 
a  height  of  958  ft.  above  the  |px)und,  and  that 
the  velocity  of  their  flight  was  47.8  miles  an 
hewr.  The  wind  at  fha  tima  was  light  from  the 
north,  the  dirMtiiMi  cl  flight  being  from  the 
north-east. 


Summary  of  News, 

Sr«KizEj.'s  Wiwo  Kacnmra.  —  A  flying 
machine,  similar  in  many  remecte  to  those  ot 
the  late  Rerr  Lilienfhal  ud  Mr.  Pilcher,  has 
lately  been  experimented  with  at  Altona,  Ger- 
many.  It  possefisos,  however,  one  ffreat  point 
of  difference  from  its  prechx-caBors  in  that  the 
wings  are  pivoted  so  that  they  may  be  moved 
upend  down  as  with  those  ut  a  bird.  Thi^  wings 
have  a  nread  of  about  21  ft.,  having  a  surfaoe 
of  abovT76  square  feet,  and  may  be  moved 
through  an  angle  of  70  degs.  The  anporttos 
weighs  75  lbs.  An  engine,  wotked  oy  coou 
prewed  carbonic  a<  id  Ras,  is  to  be  used  for 
workinfT  the  wiji^K.  It  in  Htatod  that  this  en- 
gine, with  a  prc»«uro  of  o  atmi*sphere«,  is  capable 
of  producing  1  horse  power,  and  that  by  in- 
creasing the  pressure  to  seven  or  nine  atnio- 
Bplfn^a^  ttit  motor  may  be  made  to  yield  2  or 
8  hoiee  power  respectively.  The  wings,  in 
shape,  are  not  so  round  as  thoee  of  Lilienthu, 
but  are  pointed  towards  the  tips  like  a  gull's. 
The  tail  or  rudder  oonsiet*  o(  both  hedsontal 
and  vertical  planes. 

Db.  Bichkt's  Machine. — It  is  ajinouncod 
that  a  laige  afiparatus.  chiefly  consisting  of  two 
huge  wiaga,  is  now  being  constructed  in  France. 
The  inventor  is  Dr.  Biehet»  a  professor  in  the 
Facultv  of  Wedieine  at  Toulon. 

KiTTs  mil  Metkobolooy.— During  last  year 
a  gTi'iit  deul  lias  been  dune  in  America  witii 
r>  Nir  l  to  mctenrolopical  tests  of  the  upi>or  air 
by  means  of  kites.  Mr.  Fer<juBsoTi,  of  the  Blue 
WUa  Observatory,  has  written  an  intercstinij 
account  in  the  "  Monthly  Weather  He  view  ■  for 
September,  of  experiments  conducted  at  that 
iustitntion.  The  Kites  used  were  niuelly  of  the 
Malay  pattern  for  light  weatiher,  and  of  the 
Hargrave  type  in  strong  v  inyls.  Self  reji-iBtor- 
inp  instrtimenta  were  taken  up  by  the  kites, 
and  some  very  great  altitudes  were  attained, 
the  highest  being  no  le«8  than  9,375  ft. 

Axdrsb's  Arctic  Ballook. — M.  Andrei 
has  stated  that  he  intends  makiiig  a  fresh  vtart 
this  sunuBsr  to  exploio  llie  Arctic  regions  with 
bis  balloon.  In  addition  to  the  continual  adp 
verse  winds  last  year,  he  found  that  the  ballooB 
dill  n  .1  retain  its  gas  quite  so  well  as  waa  ex- 
pected, and  doubtless  before  he  starts  again  he 
will  consider  it  nit'e-^sary  to  add  atudher  cover- 
ing, or,  at  all  events,'  some  frcHh  coats  of 
vaniiA,  to  the  envelops. 

CHAWinpn's  £zpnniiniras.^Alth<nigh  sMue 
sensatioital  Tumoure  have  been  pnblisned  with 
regard  to  the  trials  of  a  flying  machine  on  the 
siiorcs  of  liake  Michigan,  wc  have  the  beet 
autlmritv  for  .stating  that  thes<'  havo  been  sim- 
ply some  scientific  experiments  in  gliding  Hip'ht, 
which  have  so  far  produced  no  very  important 
resulta.  Mr.  Chanute's  name  is  a  sufficient 
gaanmtee  that  they  wrill  bs  interesting  from  a 
scientific  point  of  view,  smsn  thooch  not  in- 
tended to  be  a  ptaetical  soeosss.  He  baa  besa 
istsd  by  Messn.  Paul  and  Herring. 

-  see  ■ 


Recent  Patents, 


Thb  following  patent*;  connected  wl^  Aero- 
nautics were  published  during  1896  :— 
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1877.  J.in  22,  1^96.  T.  Ft-'-sp,  Mrtoria, 
Australia  Improvements  in  Dirigible  Bal- 
loons and  f  lying  Macliinea. 

BloDgaltd  bnejMl  vesMl.  cooatrocted  of  iiMlal 
dwet^  in  leplimf  compartments  :  motive  power, 
conpraned  gK»  whkh  alM  b  asad  as  tMllast. 

9lft9.  R.  KoscR.  Ctevdind,  Ohio,  U.8.  A 
combined  Screw  Propeller  and  Aeroplane, 
for  raising,  lowering,  and  sustaining  Air 
Stiips. 

Having  sdjostsbls  bladis  whidi  can  bs  Mt  so  sa 
I  lietntlissBiiispUiieorpsnJIelpLaiiaa. 

18,130.  Aug.  15.  1896.  W.  C.  Sly,  Brockley. 
K«at.  Improvements  relating  to  Para- 
ohutee. 

Serie"?  of  air-tigbf  tiih";"!  arraotjed  about  the 
parachute  which  when  intlatc-d  with  air  form  a 
stift  frame  for  mecbaoically  expanding  the  para' 

diate. 


(From  the  JUwtmUd  OffieiiU  Journal.) 

6.  Jansarj  1. 1895.  Aerial  Machine.  Moosb. 
R.  P.,  jg,  BdgatodE  Read.  Tliorntoa  Haetli. 


ProfNilaloii  ia  affected  by  means  of  wloga  made  to 

imitation  of  those  of  the  flying  fox  ;  they  are  com- 
posed of  a  light  framework  ard  rnvered  by  fabric 
aod  are  hioged  to  the  iraming  ai  Z.  They  ar« 
also  attaehad  to  the  lower  end  of  the  framfog  by 
springs  I,  which  are  adjeated  to  hold  the  wiogs  in 
position  when  they  are  supporting  the  machine. 
Lines  are  attached  to  the  extremities  of  the  frame- 
work of  llie  wlnga  and  to  the  hmer  end  of  the 
machine  so  Aat  tlie  wings  may  not  fsll  to  act  as  a 
parachute  in  case  of  accident.  The  machine  rests 
on  wheels  when  on  the  ground,  and  the  wheels  may 
be  adjusted  so  that  it  can  run  down  an  incline  a' 
BtsMog.  The  wings  nay  be  actuated  dliectly,  ss 
aliown  at  X.  or  by  an  deetromotor  compriaiog  two 
or  four  electromagnets  in  line,  that  alternately 
attract  and  repel  each  other.   Each  magnet  com- 


prises an  iron  core  around  which  the  wire  is  wound 
and  an  iron  cylinder  surrounding  the  wire.  The 
magnets  cany  SBereary  caps  and  nesdJes  which 
make  and  break  drenits  in  small  dectnnnsgnats  on 

the  commutator  causing  an  armature  to  oscillate 
between  them  and  mave  pins  on  its  lever  in  aitd 
oat  of  mercury  cups  which  are  connected  with  the 
motor  circoite. 

4025.  February  25,  1895.  Aei  ial  Propeller. 
Maktin,  L.,  Klausenburg,  Hungary. 


The  propeller  comprises  a  feathering  wheel 
shown  in  elevation  in  Fig.  i  and  in  plan  ia  Fig.  6. 
Tlie  blades  are  pivoted  at  if  to  a  rsvolviag  basse 

and  carry  angle  irons  g,  h,  which  ride  on  a  cam  f 
and  shift  the  blades  from  the  right  hand  po';;t!on, 
in  which  they  make  their  dswo  stroke,  to  the  left 
band  position,  in  which  they  lie  parallel  to  the 
shaft  a  for  making  the  upstroke. 

7271.  April  9,  1S95.  Aerial  Machine. 
Olivas,  E.  C.  de  LOS,  34,  West  15th  Street.  New 
Yotk.  U.S.A. 


The  machine  is  raised  and  propelled  by  two 
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propellers  C  revolving  on  vertical  axes,  and  its  Prof'elliiii:  mtd  Sttfring  —On  masts  c  in  the  car 

dir«clion  of  motion  is  controlled  by  an  acropUoe  a  are  wings  d,  actuated  by  fluid  pressure  in  the 

J  iMdk  fa  mODBlid  OB  »  mdviml  joint.  Th*  cylinders  1,  which  is  tuppHsd  tlmmgh  tli«  matt* 

buoyant  of  tba  naehioo  may  bo  IncxBHed  by  an  from  «  pump  ia  tha  car.  The  npper  wing  00  om 

Mrastat.   The  car  is  fitted  with  ap>iii|  rollen  N  side  and  the  lower  one  on  the  other  are  actuated 

HTdeadeo  the  shock  of  famdh^.  [  by  the  aime  cylinder,  th)  fluid*preaaore  acting 


41S5.  F^niary 
26.  1895.  Plying 

Apparatus.  Mac- 
no'-AT  n,  T  ,  Mnnn - 
ment  Buildings* 
Moaameiil  Sqaan* 


The  apparatus,  of 
which  Fig  I  is  a 
aide  and  Fig.  2  a 
firoot  view.  Is  strap- 
pad  by  SMaes  of  a 
frame  q  on  to  the 
sbooldera  of  an 
aeronaat,  while  the 
iring-Bina  1  ave 
pivoted  at  u,  t  to 
levers  p  which  are 
strapped  to  the  arms 
of   the  aeronaat. 


ted  by  rope?  e  at- 
tached to  the  feet  of 
the  operator  and  to 
tevara  «  00  the  cross- 

lif-'.-l  ')  which  they  cause  to  slide  in  the  •^lotte  ' 
guide  h.  The  crosshead  moves  npwards  when  the 
right  hand  cord,  Fig.  2,  is  pulled,  the  lever 
movf og  abont  the  pin  J  In  the  upper  end  of  the 
rod  which  is  pivoted  at  ^  :  at  a  certain  point 
the  pin  slips  to  the  other  end  of  the  slot  c  in  the 
lever  a  when  the  crosshead  is  drawn  downwards 
by  ibe  eontinoed  novemeDt  of  the  tight  hand 
topt^  and  pcodtiess  the  duwftwasd  moraasnl  of 
the  wiogs.  Their  horizontal  movement  i;  cfffrtrd 
by  causiDt;  the  pin  k.  through  which  the  motion 
of  &  is  transmitted  to  s,  to  slide  in  an  adjustably 
ladfaied  Unk  /.  This  Uok  /  has  a  silght  vertical 
movement  about  the  fixed  ends  of  the  links  /,  m, 
which  is  limi'ed  by  the  length  of  the  slot  in  the 
rod  n.  The  length  of  stroke  uf  the  wings  is 
adjusted  in  length  by  altering  the  podtiw  of  tha 
levers/. 

lO,SSd.  Msy  23.  1895.  Aerial  Maohln*- 
Marshall,  J.,  23.  Roctiaghaat  Temea,  Bl  dwell, 
Banulqr,  YorksUn. 


between  the  two  pistons  to  fnrce  them  apart  and 
draw  them  together.  One  pair  of  wiogs  only  may 
be  carried  on  a  mast,  viz.,  that  pair  which  Is 
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opentcd  bf  ou  cyUodar.  The  wings  may  act 
■tteciMldy  Qn  the  different  mastli  StMrlOf  !■ 
«Btelod  hf  *  pivoted  vertkal  pbtoe. 


Recent  Publications. 


'•  Paratitef,"  by  G.  T.  Woglom  (G.  Putnajm'a 
Sons,  New  York),  is  a  well-goi-up,  plentifnllj 
illnetoated  book  daeerilaBy  the  ^»otiMl  ooop 
struction  of  a  very  ordfalMj  foim  of  kite. 
"Parakite"  was  t}ie  namp  ihnf  Siromons  pave 
to  an  invoiitioii  of  his  some  30  jcara  ago,  which 
waa  n|ipoa«d  to  be  »  oombination  of  kit«  and 
pecaohiite^  hat  Mr.  Wogloni,  igaoriag  thie,  ei- 
plain9  that  he  bo  dcsifniatea  his  kites  beOftOle 

he  considcrH  it  somethings  "  beyond  tho  kite  

an  advanced  kite."    The  book  commenoea  with 
en  intereatiiir  ehapter  on  Orientol  kltee— 
Cbinose.  Japanese,  and  Javanese — including  a 
graphic  do--<rriptir>ii  of  a  kite  battle.    One  mig^ht 
then  have  ex]>e<:ted  some  description  of  other 
forme,  Evropean  and  American,  that  have  been 
tried,  eapeeially  oonaiderinir  the  wunber  of 
recent  experiments  with  Ilarf^ave's  and  other 
varieties,  but  the  anthor  takes  ns  at  onre  to  his 
own  invention,  which  is  of  that  form  usually 
known  as  the  HaiUijf  .  He  dieooeeee  in  detaU 
the  cover,  of  paper  or  silk,  the  framework*  the 
string's,  and  methods  of  knottinq'.    Btit.  thotii^h 
it  may  seem  remarkable  that  a  book  can  b« 
ilUed  eoMy  willi  anek  detaUs.  yet  it  is  by  no 
meaafleocheaBavo.  Ae  aai  inetaaee,  the  antkor 
discusses  under  the  heading  of  framework,  the 
relative  values  of  pinp  and  spmcc.  yet  makes 
no  mention  of  bamboo,  a  substance  much  used 
bj  meet  kite  eoaetrnetoro.  Some  larjge  photo- 
graphs are  rcprodaoed.  «aid  to  be  taken  from 
the  kites,  but  theHc  are  somewhat  disappninting. 
as  they  are  taken  at  only  a  small  angle  of  dc- 
peeeeiott  from  the  horliontal.  and  preeent  no 
fcatare  other  than  would  be  obtained  hj  a 
photograjdi  taken  from  the  top  of  any  high 
building.      Frequent  referenrc  is  made  to  the 
great  progress  which  these  kites  are  supposed 
to  have  made  over  previoo*  ones,  a&d  the  in- 
ventor  is  evidently  under  the  imfnreorioa  that 
his  kites  are  not  only  wonderfully  constructed, 
but  of  enormous  size.     Wo  gather  that  hi  a 
largaat  kite  wae  10  ft.  high.  Memben  of  our 
Sodety  maj  renwmher  bow  Capt.  Baden-Powdl 


showed  i&aB.  a  few  years  ago.  a  kite  36  ft. 
highl  Beeide  thie  Mr.  Wertom'a  Uggeet  is 

but  the  merest  toy.  Still  this  book,  as  far  at 
it  goes,  is  a  laudable  attempt  to  impart  prac- 
tical information,  and  not  only  Idte-flyere.  bat 
aU  atrial  iBToelasatois  mi^  iind  idm^  a  wM 
hint  eontaiiied  witiiia  ita  pafea. 

— 


Notable  Articles  in  Periodicals 
during  1896. 


Invention.  Feb.  15, 22,  and  29.—"  The  Best  Sh^ie 
for  an  Air  Ship  "   V.  V  Jo!f?,-nN-,  M  A 

Scientific  Awteriean,  March  14.— Recent  Experi 
mantslBSdaBtlfielCito-Fiyiag."  lUostrated. 
|.  B.  HiusT  aad  C:  H.  Lahsoii. 

Daify  OropMe.  llardi  ix;  Wutmi$ut»  Oaecfle. 

May  9;  Seitntific  Amrrican,  June  13.— "Ac- 
counts of  Andr^e's  Projected  Balloon  Joomey 
aad  Method  of  Balloon  Steering." 

A'elare,  May  98 — Eqwriaenta  in  Meehankal 

Flight.**  S.  F.  L«N6i;iy. 
Sunday  Timst,  Jnoe  14. — "Soma  Facta  about 

Flying  Machines."  Captain  Baden-Powsll. 
Ttaws.  Jene  16.-"  Flying  Machinea.'*  Letter  by 

H.  S.  Maxim 

Ini'intiott.  June   20. — "  Will  the  Coming  Mao 
Fly?" 

5ef«fftifl«  ^iMrfsttN,  Aqg.2a.~"Artilicial  FUghl." 
Olatgow  Herald,  Aug.  22.—"  Flying  Matt."   W.  B. 

Garrett  Fisher. 

Sattu-day  Review,  Av^.  23.—"  PossibiUty  of  HoBHUl 
Flight."  D.  AnCHinALO, 

Saturday  Jtsvfsw,  Sept  5.—"  Foiribility  of  Homan 
FHgiit."  P.  PiLcma. 

Satmrdai/Beriew.  Sept  12.  "  Ponibilityol  Hamao 

Flight."    D.  AacHtnALD. 

Daiy  VhronieU,  Sq>t.  5.— "How  to  Fly."  D. 
AncniBaLb. 

at,  Jmntf  BvOsH,  Sept.  ti.— "Dr.  WoUertsT 
StaefafaiaBalloaa."  lUoetiated. 

Wtttmimter  B«4fet,  Sept.  xB.— **Tiw  Aft  of 

Flying  " 

English  Mechanic,  Sept.  35.  —  "  Scientific  Kite* 

Flying.  '   A.  Shippby. 
Pall  iraK  Gasstli.  Dee.  14.-^  Naval  aod  MiHaiy 

Kitea."  D.Ancsnuio. 
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NOTICES 

OF 
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A  Meeting  of  the  Conxiofl  WM  held  on 
Mftx«h  26tb. 

The  follo-vnng  gentlemen  wore  alAotod 
Members  of  tbc  Society — 

Maiob-Gknkral  Sir  Chablbs  Wabbbn, 

o.r.M.o.,  k.c.b;,  h.e. 

Mb.  rEUtY  S.  PlLCHKB. 

Pbop.  Q.  F.  IVnauALD,  p.b.s. 
Cavt.  O.  Fbilum,  b,b. 
Hi.  P.  SniiCM. 
lift.  T.  J.  BiNnnr. 
Kb.  a.  Psmmb. 
Mb.  S.  Gmtlb. 

Tlie  foUowing  Memben  vera  elected 
to  the  GoaneQ,  viz* : — 

liAfOft-GBMBBAL  SiB  C.  WaBBIH. 
FbOF.  O.  F.  FkrZOBBALD. 

B.  BADEN.POWELL,  Oaft., 

Hm,S»t. 


JLangley's  Aerodrome* 

iSvwi  after  nakiBg  due  allotraiioe  for  tbe  for- 

Tid  utterances  of  an  invfntor  flushed  with 
Buooess,  the  statement  made  in  his  annual  ro-  j 
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port  to  the  8iuith!>utiku  Institute  at  Washing- 
ton, 1^  sod)  a  Kciontbt  as  FtofMSOr  Langley 
is  aomeiirfaBt  itwtUiig.  Ho  annouiuMa  Uiat  be 
has  reached  a  mernire  of  enocni  with  hii  e^ 

pirirnents  which  sfi>ras  to  justify  him  in  making 
th^  statoniont  "that  mechanical  flight  haa  now 
been  attained."  There  will,  of  coone,  be  many 
who  will  make  light  of  such  nn  announcement, 
and  look  upon  it  us  bein^-.  to  the  least, 
pn'in.iture.  But,  im  tin-  otlu'r  liaiul,  suppos- 
ing the  aooounta  wc  have  received  of  the  experi- 
ment sueh  OS  we  published  in  our  la^t  number, 
to  bi>  cnrrrrt.  tli»>re  can  be  littli-  room  for  doubt 
b\it  rliat  ii  very  MicceH.sful  hhhUI  ha.s  been 
madr.  A  liorizontal  flight  of  1500  yardn  by  a 
machine  carrying  it3  own  motor  u  indeed  a  big 
stop.  It  t-i  true  that  Vhat  which  may  suooeed 
as  a  nii>di  !  will  not  neoessjirily  succeed  when 
constriu  t«  (1  of  a  larger  size,  but  it  must  be 
remembered  that  this  particular  mo<lel  ia  not 
like  the  fliniNy  little  toya  we  have  ao  often  seen. 
\  spread  of  wing  of  14  ft  ,  a  steam  en^j;ine 
('aj).il.Ii'  of  fX'  rtii;^:  inon-  tli.ui  oni'-lioiN.>  jiower, 
a  total  ut«iglit  ut  sotiu'  'M  Ib's.,  tells  of  some- 
thing more  than  tli.-  model  as  hitherto  under- 
stood by  ariators.  Then  us^ain,  in  considering 
the  practicability  of  const  run  inu  a  large  ap- 

Saratiis,  we  Imve  tlio  recciu  experiments  of 
Ir.  Maxim,  which  go  to  show  that  the  building 
of  a  hnge  machine  with  very  powerful  enginee 
presents  no  insurmonntnble  diffieulty.  How- 
ever, most  of  us  hav*«  already  become  com  iiireil 
that  n  flying  machine  Ixis  theoreti<':illy  and 
scientifioaily  been  proved  a  possibility.  It  is 
the  pmetieal  details  of  eonstmotion  and  the 
efficient  manngemrnt  thai  wr-  have  yet  tn  learn. 
If  Professor  I.anpley  iiuw  starts  to  put  toj^other 
a  larger  machine,  there  is  ever>'  probability 
that  within  a  year  or  two  we  shall  be  vety  near 
our  dntiml  goal. 

—  - 

Mr.  Pilcher  on  Flying 
Machines, 

(Hi  Januaiy  Slst  a  lecture  wa4  delivered  in 
Dublin,  before  the  Militarj'  So<-iefy  <if  Ireland, 
by  Mr.  P.  .S.  Pilcher,  on  "  Kxperiments  in 
Flying  Mnchines.*'  G«wnl  Viscount  Frank- 
fort de  Montmotem^,  oonunanding  the  troops 
in  Dublin,  presided.  Hie  lecture  was  illus- 
trated by  iiimieroiis  liim  tiLilit  \ie\vs, 

Mr.  Pilcher  began  by  pointing  out  that  tlie 
history  of  experiment  with  flying  machines 
ha.s  been  up  to  the  pn«sent  more  or  Ies«  a  his- 
j  tory  of  disasters.  After  referrinjj  to  the  abor- 
tive attempts  of  Roger  Bacon,  of  .1.  H.  Dante, 
and  of  Le  Bris,  who,  it  may  be  remembered, 
was  one  of  the  first  to  use  a  simple  soaring 
machine,  the  lertiirer  described  in  detail  the 
j  experiments  of  Lilienthal.    This  ea^erimonter 


Digitized  by  Google 


«  THB  AEROmVTlCAL  JOURNAL,  tA^.'^. 


triod  his  first  machine  in  1891.  It  had  about 
lOU  aq.  ft.  of  surface.  In  1895  Mr.  Pilcher 
saw  him  eqmiuent  witjh  a  machine  of  150  sq. 
ft,,  n^idi  was  loogblx  made  alnuwt  entirelT  of 
peeled  wfllow  atfeln,  eovmsd  wHli  cotton  niii- 
irifi.  In  tho  illiistmtion  shown,  the  miin  is 
holding  the  machine  in  tho  posit iuu  it  would 
be  when  flying,  with  hi-^  forearms  passed 
thronj;h  piKlH^d  tubes,  and  his  hands  holding  a 
cross-bar.  This  i^^  tho  only  way  in  which  he 
is  attached  to  tho  machine,  so  tliut  he  can, 
when  standing  on  the  ground,  place  the 
ntaehiiM  at  any  angle  to  toe  wind,  and  when 
supported  by  the  air  hn  ran  move  his  body  a 
considerable  distance  forward.s  er  backwards 
or  sideways  so  as  to  preserve  his  balance  and 
guitk  the  machine.  Fltofewor  Fib^nld  haa 
one  of  these  machines  in  DnbKtt. 

To  fol<l  up,  the  front  of  the  sail  is  unhooked 
from  the  front  of  the  machine  ;  all  the  spokes 
in  the  sail  lOTohro  round,  and  thna  tlw 
machine  shuts  up  quite  small. 

At  first  Lilienthul  Uited  to  experiment  by 
jumping  off  a  spring  board,  witli  a  ^ood  nm. 
Then  he  took  to  practising  on  some  hills  close 
to  Berlin.  In  the  snmnwr  of  186S  he  hnflt  a 
flat -roofed  hut  on  the  summit  of  a  hill,  from 
the  top  of  which  he  used  to  jump,  trying,  of 
cours(>,  to  soar  as  far  as  possible  belofe  landing. 

One  of  the^  gieat  dangers  with  •  soanng 
machine  U  losing  forward  speed,  and  sliopuig 
backwards ;  or,  iiaving  lost  forward  spe*^a,  in- 
clining the  nuichine  too  much  down  in  front, 
and  coming  down  head  first.  Lilienthal  was 
'  the  first  to  introduce  the  sptem  of  handling  a 
machine  in  tho  air  merely  by  moving  his 
weight  about  in  tiie  machine  ;  he  always  rested 
only  on  his  elbows  or  on  his  elbows  and 
shoulders. 

Tills  niotliod  of  support,  althougli  it  appears 
uiu.omfnrtabb^,  ii>  not  really  so  bad  as  it  seems, 
and  one  e.m  soon  got  accustomed  to  it.  It 
allows  great  freedom  in  moving  one's  weight 
abont,  and  gives  one  an  excellent  command  of 
the  machine  when  standing  on  the  ground.  It 
lia-s  often  been  suggested  that  it  would  be  a 
good  plan  to  hare  a  pair  of  stimpoto  fit  on^^'s 
feet  into  while  in  flight,  to  havie  a  net  to  sit 
in,  or  nome  snoh  derioe  to  relieve  the  weight 
on  the  arms  :  but  so  far  the  lenpth  of  flight 
has  never  been  so  long  as  to  make  such  a 
thing  neoessaiy,  and  anything  of  this  kind 
would  be  an  encumbrance,  ana  would  hinder 
free  movement,  fidget  one,  and  keep  one  from 
slipping  out  of  the  nadnne  qnicUy  in  oaso  of 
accident. 

^lien  Lilienthal  made  a  good  fli^t  he  used 
to  land  30()  ft.  from  the  centre  of  tb-  nrti- 
ficiul  hill,  50  ft.  high  (which  he  harl  had  made 
in  1B92),  having  come  down  at  an  angle  of  1  in 
0 ;  but  his  beat  fli^ta  have  been  at  an  angle 
of  about  1  in  10. 

If  it  calm,  one  must  run  a  few  steps  down 
the  hill,  holding  the  machine  an  far  back  on 
oneself  as  posaiUe,  when  the  air  will  gradually 
snppoit  one,  and  one  slides  off  the  hill  into  the 
air.  If  thttn  is  any  wind  one  shonld  faoe  it  at 
starting ;  to  tty  and  atart  witJi  «  rite  wind  ja 


moat  unpleasant.  It  is  pos.sible  after  a  great 
deal  of  practice  to  turn  in  the  air,  and  fairly 
quickly.  This  is  aooomplLshed  by  throwing 
one's  weight  to  one  •Kb,  and  thus  lowering  the 
naeUae  on  tiiat  aide  towards  which  one  wants 
to  turn.  Birds  do  this  same  thing — crows  and 
gulls  show  it  very  clearly.  Last  year  Lilienthal 
chiefly  experimanted  wMl  double  s-urface 
machines.  These  were  very  much  like  the  old 
machines  with  awnings  spread  above  them. 

The  object  of  making  those  double  surface 
machines  was  to  get  more  surface  without  in- 
creasing the  length  and  width  of  the  machine. 
This,  of.  course,  it  does;  but  I  personally 
strongly  object  to  any  machine  in  which  tbti 
wing  surface  is  high  above  the  weiglit.  J  con- 
sider that  it  makes  the  machine  venr  difficult 
to  handle  in  bad  weather,  as  a  poll  of  wind 
striking  the  surface,  high  above  one,  has  a 
great  tttudency  to  heel  the  machine  over.  The 
machine  shown  in  this  alide  had  abont  2B0 
eqttare  feet  of  surfaoe. 

Herr  Lilienthal  kindly  allowed  me  to  sail 
down  Ids  hill  in  one  of  these  double  surface 
machines  last  June.  With  the  great  facility 
afforded  by  his  conical  hill  the  machine  was 
handy  enough  ;  hut  1  am  afraid  I  sliould  not 
be  able  to  manage  one  at  all  in  tlu>  squally 
districts  I  have  liad  to  practise  in  over  here. 

Herr  Lilienthal  came  to  grief  through  de- 
serting  his  old  method  of  bouncing.  In  order 
to  control  his  tipping  movemeutM  more  rapidly 
he  attached  a  line  from  his  horizontal  rudder 
to  his  head,  so  that  when  he  moved  his  hca^l 
forwMrd  it  would  lift  the  rudder  and  tip  the 
madnne  up  in  front,  and  vice  versa.  Re  was 
practising  this  on  some  natural  liills  otit'dde 
Berlin,  and  he  apparently  got  muddled  with 
the  two  motions,  and  in  trying  to  regain  for- 
ward speed  after  he  had,  through  a  lull  in  tne 
wind,  come  to  rest  in  the  air,  let  the  machine 
get  too  far  down  in  front,  and  canw  down  hand 
first,  and  was  killed. 

The  object  of  eiperimenting  with  soaring 
machin'"'«  i^-  to  enable  one  to  have  prnrtirn  irt 
starting  and  aligliting  and  controlling  u 
machine  in  tlie  air.  They  cannot  possibly  float 
horisontally  in  the  air  lor  any  length  of  time, 
bnt  to  keep  going  must  neeeaunily  lose  in  ele- 
rafion.  Tliey  are  excellent  schooling  machines, 
and  that  is  all  they  are  meant  to  be.  When 
power,  in  the  ahi^  of  aa  ong^e  woridng  a 
screw  pn^Uer,  or  an  engine  working  wings  to 
drive  the  madiine  forward,  is  added,  then  a 
person  who  is  used  to  sailing  down  a  hill  with  a 
simple  soaring  madiine  will  be  able  to  fly 
with  comparative  safety.  One  can  best  ootn* 
pare  them  to  bicycles  having  no  cranks,  but  on 
which  one  could  learn  to  balance  by  coming 
down  an  incline.  It  .should  be  much  easier  to 
keep  a  true  balance  in  the  air,  when  a  motive 
power  has  been  added,  fbr  in  soaring  it  is  hu 
difBeult  to  balance  with  a  v.-i-nA  than  without 
cue,  and  iu  watching  birds  one  can  see  how 
much  less  they  have  to  balance  themselves 
when  they  are  flapping  thair  wings  than  when 
ther  an  aoaring  iirai  tMftr  iringpi  ooiapread  and 
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mus^tion  6  ahowa  ft  mftehine  which  Lilien- 

ihn]  mnde  in  the  snmmpr  of  1895,  in  which 
nioiv  tli  in  simple  soaring  is  attompt»>d.  The 
extremities  of  the  wings  are  made  to  flap,  and 
constructed  so  that  £kpiuig  would  drive  the 
machine  ahead.  The  power  was  derired  from 
a  cvlinder  of  rompre'^sed  carbonic  acid  gas, 
and  when  Lilienthal  premised  a  valve  with  the 
fhumli  of  Marii^t  hand,  a  ptston  in  ft  working 
e^inder  made  a  staroke,  and  caused  the  wiagi 
to  give  one  flnp.  Witii  this  type  of  en^e  ne 
was  only  able  (o  carr>'  t-nough  viiwi  t  to  Ust 
for  about  half  a  minute.  He  had  several 
minor  sccidentK  with  the  mechanism  of  the 
machine,  which  delayed  Imn,  so  that  he  made 
no  real  horizontal  flights  with  it. 

Mr.  Pilciicr  then  referred  to  his  own  experi- 
ments, of  which  he  tiaid  :  "  I  began  to  make  mv 
first  soaring  madiiiie  at  the  beginning  of  1886. 
I  b  ill  '^een  photographs  of  Lilienthal's  appara- 
tus, but  I  purposely  made  mine  before  going 
over  to  Berlin  to  »ee  his,  so  as  to  get  the 
grefttest  advantage  from  any  origuuU  ideas  I 
niii^t  have  oat.  I  was  not  abte  to  mftbe  my 
first  trials  with  thio  machine  till  JUM,  1885, 
after  I  had  ^*i>n  Lilienthal  fly." 

After  describing  his  first  machine,  which  had 
only  a  vertical  rodder,  be  spoke  of  bis  next  de- 
velopment. Tn  this  "there  is  »  tiorhontal 
rudder  a'i  well  as  a  large  vertical  rudder.  Wifli-  | 
out  the  horizontal  rudder  I  wa^  able  to  do 
nothing — it  was  not  until  I  had  put  on  the 
horizontal  rudder  that  I  was  able  to  leave  the 
groimd  at  all.  Lilienthal  told  me  that  a  hori- 
zontal rudder  was  absnlntoly  ii' :  i  -  ary.  I 
would  not  believe  him,  but  found  out  that  he 
was  quite  oorrsot."  In  this  machine  the  wings 
were  very  much  tnmod  up  at  the  points,  with 
the  idea  of  facilitatinjj  the  transverse  balance. 

"The  npttirned  winps  were  all  very  well  if 
there  was  no  wind,  or  if  the  wind  was  steady ; 
but  if  the  wind  shifted  slightly  sideways,  and 
came  on  to  one  side  nf  the  machine,  it  would 
tend  to  raise  the  windward  wing  and  depress 
ti^  lee  one,  and  capsize  me  sideways,  which 
alwBjB  meant  ft  briMik.  To  obviate  this,  I 
boDt  ft  second  maelnne  qidto  flat  tramversely, 
with  tlie  whole  surface  considerablv  raised  <io  as 
to  keep  the  wing  tips  a  good  distance  off  the 
ground." 

Hr.  Pilcher's  machines  vary  from  ICQ  to  800 
sq.  ft.  surface,  and  weigh  w  to  80  lbs.  The 
greatest  distance  he  has  covered  i'^  TOO  yards. 

"The  great  thing  to  be  learnt  with  these 
machines  is  to  land  properly.  One  must  be- 
fore landing  get  right  back  in  the  machine,  so 
a^  to  tip  it  right  up  in  front,  and  so  bring  the 
machino  to  fsat  in  the  air  insCaad  of  on  tike 
ground. 

"  Ton  will  note  that  the  horisontal  rodder  is 
made  so  that  it  can  be  lifted,  but  cannot  be 
depressed.  This  seems  to  allow  it  to  answer 
the  purpose  which  is  required  of  it,  and  saves 
it  from  getting  broken  iJP  one  tips  the  machine 
up  a  great  deal,  as  li  frequently  naosssaijvbsii 
coming  to  the  uTonnd. 

"It  is  my  intention  this  winter  to  make 
anoiber  mcjiiiw  vofx  similar  to  tliii,  bat 


having  a  small  oil  engine  situated  jost  in  front 

of  me  on  the  machine,  with  a  shaft  pas'sing 
over  my  head,  working  a  screw  propeller  <M 
about  four  feet  diameter,  situated  behind  me. 
The  maohine  will  be  started  in  eiaotly  the  same 
way  as  liia  soarinc  maohiiies.  by  rttnning  down 
an  incline,  and  when  in  the  n:r  th  >  screw  will 
be  started  to  revolve,  and  in  this  way  I  hope 
to  be  able  to  maintain  horizontal  llig^.  From 
■*»"»g  madmia  azperiments,  it  appears  that 
an  qgpsndityra  of  energy  of  about  two  H.P. 
per  minute  is  necessan,-.  T  sliall  therefore  use 
an  engine  of  about  four  II. P.,  because  of  the 
ineffieiency  of  the  screw  and  other  losses.  The 
flying  speed  would  be  about  30  miles  per  hour." 

The  third  portion  of  the  lecture  dealt  with 
Mr.  Maxim's  experiments.    It   was  said  that 
this  great  engineer  happened  to  see  some  very 
thin  and  extremely  strong  steel  tvbing  in 
France.      Considering  over  the  purpases  to 
which  such  would  be  specially  applicable,  he 
thought  of  a  flying  machine,  and  thereupon 
started  to  constrvot  one.  The  whirling  table 
and  oUier  experimental  aprwratiiB  having  been 
described,   the   lecturer   showed   pictures  of 
Maxim's  great  muchine,  and  of  details  of  the 
engines,  boiler,  and  other  parts.   The  aero- 
nUne,  it  may  bis  remembered,  with  a  length  of 
IM  ft.  and  a  widfb  of  125,  presented  an  area 
of  about  6,000  sq.  ft.,  and  the  two  engines 
were  capable  of  exerting  3Gn  horse  power.  Mr. 
Pilcher,  after  having  described  Mr.  M^urim's 
last  experiments,  ended  the  lecture  by  saying : 
"  Since  this  Mr.  Maxim  has  done  very  little.  1 
am  now  working  with  him.  and  I  believe  that 
we  are  iihortly  going  to  begin  a  new  maobtiie  of 
quite  a  new  type,  about  wb&^  I  am  not  at 
liberty  to  speak." 
The  Chairman  then  invited  discussion. 
Capt.  Baden-Powell,  Scot«  Guards,  said  fbat 
among  the  audience  there  might  be  many  wbp 
were  not  well  versed  in  ti»  subject,  and  who 
miglit  not  be  able  to  comprehend  exactly  the 
object  to  be  gained  by  these  experiments  with 
soaring  machines.   He  might  explain,  for  their 
benefit,  that  it  was  of  the  greatest  value  to 
those  wbo  intended  ultimately  to  navieate  the 
air  to  pain  some  acquaintance  with  the  pnu-- 
tical  management  of  a  flying  machine  in  raid- 
tiir,  to  und(>rstand  the  effect  of  balance,  and 
the  results  of  the  varying  gusts  of  wind  whir  h 
an  aerial  navigator  was  likely  to  encoimter. 
ISfuch  could  be  learnt  in  this  way  oven  wliilo 
soaring  down  a  hiil-^ide.    He  had  hoped  to 
hare  heard  something  more  from  the  lecturer 
with  regard  to  ^fr.  ^faxim's  future  intention.s, 
but  he  had  kept  that  very  dark.    There  was 
no  doubt  we  were  getting  nearer  and  nearer  to 
the  solution  of  the  problem  of  flight,  and  when 
it  did  eome  it  wwdd  bo  of  the  greatest  impor- 
tnnrp  from  a  military  point  of  view,  as  it 
would  then  be  possible  not  only  to  observe  the 
enemy»  bat  also  to  attack  foitificatkiM  fitnn 

ftboTO. 

HHm  Chainnan  said  that,  wbfle  bo  bad  not 

studied  the  subject  very  much,  he  was  n^T.  r 
surprised  to  hear  that  flying  machines  had 
elmned  so  mmiti  attantiim  so  nuuiy  oentories 
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ago.  No  doubt  within  the  last  ten  years  coa- 
fiiidermbto  prograw  lutd  b«en  made.  But  a  few 
ywn  BOO  to  tain  waA.  a  problem  in  hand 

would  nave  been  considered  the  folly  of  a 
"crank"  or  person  hardly  sound.  However, 
aeientifio  men  are  now  taking  up  the  problem, 
and,  so  far  as  he  oould  oadsrsUad  it»  it  seemed 
to  be  demonstreted  that  not  only  would  we  be 
able  to  n\  ,  or  rat!.,  r  that  some  machine  would 
be  invented  to  enable  as  to  fly  in  the  air,  but 
that  from  a  military  point  of  view,  the  inven- 
tion would  be  useful.  For  instanoe,  a  town 
might  be  bombarded  from  sueh  madiines,  and 
it  was  possible  that  if  the  enemy  liad  such 
machines  they  would  tiy  to  get  at  the  occu- 
pa&te  of  the  othen  ahw.  A  lew  years  ago, 
when  cycles  were  proposed  for  use  in  the  Army, 
the  idea  was  rather  scoffed  at,  but  erery  army 
now  used  cycles,  and  probably  before  many 
years  we  would  find  flying  machines  coming; 
into  nw  in  the  same  way. 

Mr.  Pilcher,  having  been  voted  the  thanka 
of  the  meeting,  suitably  replied. 

■  — 

Soaring  Flight. 


The  fulure  of  the  Henson  madnne  (London, 

184'3)  has  been  so  repeatedly  attributed  to  lack 
of  gower  that  it  has  become  a  commonly 
accepted  idea  tha^  if  tbb  want  be  supplied,  the 
thinp  is  virtually  accomplished  and  flight  as- 
sured. In  consequence  of  this  belief,  we  nee  a 
number  of  machines  posing  as  solDtion  of  tjie 
problem  of  aerial  navigation,  all  built  on  sub- 
stantially the  same  plan,  and  being  merely 
modificntions  of  the  Henson  machine,  including 
and  retaining  it&  defects  and  faults  in  con- 
stmotion.  Horizontal  and  pprpondicular 
rudders  incapable  of  ooatrolling  the  craft  and 
propelling  wheeb  lo  located  as  to  oontuivally 
diatnrb  or  de<itroy  longitndinnl  equilibrium, 
nay  he  relied  upon  to  proihu-e  like  results, 
howevw  elBcient  the  engine  uuty  he. 

The  Hraaon  abheme  m  "to  propel  the  aero- 
plane  at  a  Httstaimng  speed  by  the  oontiirooua 
thrust  of  screws."  It  is  totally  lacking  in  the 
e.s-sentia!  element  which  characterises  soaring 
1^1  it  as  accomplished  by  birds. 

The  kind  of  flight  attempted  by  these 
machines  really  bears  mora  reReabbtnce  to 
flapping^  than  to  soaring  flight. 

In  flapping  flight  bird-s  are  propelled  by 
continuous  tlirust.  The  inclined  position  of  the 
flapping  wing  in  both  ascending  and  descend- 
ing movement  furnishes  a  horizontal  com- 
ponent of  backward  thrust,  which  is  the  equi- 
valent of  and  meohanioally  the  same  as  the 
action  of  a  one-hladed  screw  (propeller)  having 
similar  pitch. 

In  true  soaring  flight  birds  are  propelled  by 
utilizing  tlie  motor  powers  of  the  aeroplane, 
and  by  virtue  of  the  same  construction  and 
manoeimes  they  may  vnul  thennelTes  of  the 
extraneous  aid  of  favouring  winds. 

The  scheme  for  which  I  cuuteud  is,  to  &q 
construct  the  machine  as  to  enable  it  to  fly  in 
the  same  manner  and  be  sustained  and  pro* 


pelli  il  by  the  same  natural  forces  employed 
and  utilized  bv  soaring  birds.  Soaring  flight 
is  aoc(»nplishea  buds  with  only  a  small  por- 
tion  of  the  power  required  to  maintain  flappinf 
flight,  and  there  is  the  same  difference  between 
my  scheme  and  the  Henson  anheuie  in  Mo- 
no my  of  power. 

All  soaring  birds  possess  the  ahllity  to  fly  by 
flapping;  they  also  Itnow  an  easier  way.  Their 
ability  to  soar  comes  largely  frum  size  and 
weight.  These  an>  attributes  which  the  tlvirii; 
machine  will  possess  in  greater  degree,  appar- 
ently giving  it  an  advantage  over  tfis  bins,  and 
tlie  same  coni^truction  which  serves  to  endow 
the  nmchine  with  these  powers  also  assists  it 
to  rise  from  the  level  ground,  and  enaUM  it  to 
aii^t  without  shook  or  jar. 

The  CSaKfbndn  reoentl^  advsvtised 

is  said  to  be  under  peifeot  oontral:  ^iilias  a 
tail  like  a  bird." 

All  of  the  machines  recently  exploited  bttVO 
similar  appandaass,  but  they  are  laokmg  in 
one  Bttribnte  whioh  a  bird's  tail  possesses  in 
an  >Mrii;i.M:t  degree, 

A  bird's  tail  is  capable  of  striking  vigorous 
Uows  upon  the  air.  Birds  do  not  make  a  m> 
cession  of  strokes  with  the  tail,  for  the  reason 
that  one  stroke  is  usually  sufficient  to  correct 

their  fioi-e. 

Wlien  a  bird  is  moving  forward  the  extended 
tail  has  the  function  of  a  horiaontal  rudder, 
with  efficiency  in  proportion  to  speed  of  flight, 
and  in  case  of  soaring  birds  when  under  way 
till'-  Kiiiy  ^ri'.illv  a'-.sr-,r  to  ctnitrol  their  position. 
But  when  rising  from  the  ground  or  lifting, 
the  rudder  function  Is  inoperative,  and  they 
make  strokes  with  the  tail  junt  as  smaller 
flapping  birds  may  be  observed  to  do. 

Tiiere  is  another  point  which  may  be  con- 
sidered in  this  connection,  wherein  birds  diffw 
from  the  regohtion  flying  machine. 

The  winga  of  birds  have  considemblo  Intitnr!.^ 
of  motion  fore  and  aft,  and  by  simply  moving 
them  forward  or  backward  a  change  in  the 
longitudinal  centre  of  gravity  is  made,  and 
this  is  the  way  that  bum  in  the  act  of  soaring 
or  sailing  guide  themselves  on  ascending  or 
descending  planes,  and  witli  all  the  grades  at 
their  command  tnvel  op  bill  OT  down  aa 
salts  their  whim. 

The  flying  machine  timt  hen  no  equivalent 
devi  i  i  iust  depend  solely  upon  flic  horizontal 
rudder  function  of  the  tail,  which  is  a  lame 
dependence,  and  not  so  much  like  n  bird  aa 
is  supposed. 

TYie  regulation  flying  machine  is  also  asually 
provided  with  a  perpendicular  rudder  or  tail, 
which  is  expected  to  control  the  direction  of 
flight  laterally  or  turn  the  craft  right  or  left. 
This  is  not  like  anything  found  in  nature 
among  aeri.n!  creatures,  and,  being  tlioroughly 
inefficient,  no  argument  is  needed  to  condemn 
it.  The  swinging  from  side  to  side  of  a  per* 
pendhndar  nicraer  large  enough  to  be  effectivn 
changes  the  transverse  centre  of  gravity  of  the 
craft,  and  tilts  the  machine  sidewise. 

Herr  Lilienthal  advocated  and  adopted 
curved  surfaces  because  they  g^ve  more  lilt 
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from  a  given  This  eonstmotion  belongs 

to  flapping  vines,  and  may  be  serviceable  in 
kites,  but  is  of  doubtful  utilitj  in  soaring 
machines.  Whenever  a  machine  supported  by 
one  Mt  ol  aerocurves  or  aured  wiBg;s  movM  At 
ft  rapporting  speed,  th*  tradMienr  of  tlie  cnft 
to  follow  the  kne  of  omrature  of  the  support- 
ing surface  asserts  itself  noticeablj,  and  with  a 
nodicmto  incn^aso  of  speed  the  tendency  be- 
cwM  psetaoftUj  onoontroUahle,  and  »  wxeck 

n  mlBflilWIlt* 

If  cun'ed  wings  are  used  there  should  be  two 
sets  of  them,  placed  some  distance  apart,  as 
ahown  in  my  machine.  Then  tht  path  of  the 
craft  being  the  resultant  of  two  aeto  of  oiirve« 
is  approximately  straight. 

Curres,  whether  intent  ionsj  or  accidental, 
•re  a  disturbing  element  in  the  soaring 
Diadiine.  It  is  true  that  the  wings  of  birds  are 
ctm'ed,  but  the  birds  un^  jilso  pro%'ided  with 
skill,  strength,  and  appliances  to  manage  them. 

It  may  not  be  amis-s  to  remember  that  the 
curratoTB  of  the  wings  of  birds  senres  other 
purpose*  feedde  Hie  leqniTCmeiita  of  flif^t. 
Birds  are  not  always  on  the  wing,  and  when 
walking  or  roosting  the  curvature  nerves  an 
obvious  purpose  to  enable  the  folded  wing  to 
§£t  the  body  and  protect  it  from  oold  md  wet. 
It  ftlao  helps  to  ^ve'tliftt  oomeliaeM  of  figure 
wMeh  aatim  chooiw  to  bestow. 

EDWARD  OAKES. 


Compressed  Air  Motors. 


In  a  paper*  read  before  the  Liverpool  Branch 
of  the  Horaeleas  Traffic  Awooifttioii,  Mr.  Rhys 
Jemlaiia,  M.I.Medi.B.,  (Hmumm  the  applicar  1 

tion  of  "Compressed  Air  a«  a  Motive  Power  \ 
for  Road  Vehicles."  He  bases  hia  conclusions 
M  to  the  production  and  expenditure  of  COm- 
pieNsed  air  to  a  large  extent  upon  the  resvlta 
actually  obtained  in  practice  u  referenoe  to 
tramway  work,  and  upon  th>'  work  done  by 
the  large  air  compressing  plant  designed  by 
Professor  Biettter  rar  the  Vtaw  ComprMwd  Au- 
Supply. 

\\Tiile  the  pressures  used  in  ordinary  steam 
practice  are  also  thos«'  best  suited  for  cora- 
presaed  air  motors,  the  necessity  of  storing  an 
■daqiHito  snpplf  of  air  witiiin  s  reaeottaUe 
space  compeh  the  adoption  of  very  much 
hi^er  presburea  in  the  reservoirs.  Pres.sures 
as  high  as  2,000  pounds  per  square  inch  are 
now  in  nee  for  tmnwaj  work,  but  in  the  peper 
1 ,000  poanda  w  taken  an  the  standard  prennire. 

Witn  a  coal  consumption  of  2  poun  Is  p.  r  in-, 
dicated  horse  pow**r  per  hour,  it  i.-s  t^laiiated 
that  air  at  this  pressure  may  be  produced  at 
the  rate  of  5  pounds  per  pound  of  coal. 

Chreat  stress  is  laid  upon  the  advantage  of 
di>-iding  the  compressing  proces.s  into  two  or 
more  ataoes,  with  intermediate  cooling. 

Dm  wS(^  of  the  reaerroiia  for  »  given 
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weight  of  air  stored  or  for  a  given  volume  of 
free  air  is  a  very  important  consideration,  but 
it  is  practically  independent  of  the  pressure. 
With  a  working  stress  of  10  tons  per  square 
inch,  it  amounts,  inoiadiqK  connections,  to 
10  pounds  per  pound  of  ahr.  In  the  oaae  of  a 
vehicle,  it  is  stat^^d  that  the  weight  of  the 
reservoirs,  engine,  gearing,  Ac.,  for  a  run  of 
10  miles  wonldamomit  to  ono-third  of  thoBHin 
weight. 

As  the  store  of  air  is  tised  up  the  prefwww  In 
the  reservoirs  falls,  un^il  it  r  i  H  's  i  limit 
below  which  it  cannot  bo  itsefuUy  employed. 
The  air  then  remaining  is  dead,  and  lumag 
regard  to  the  fact  that  the  vehicle  has  to  carry 
not  merelv  the  air  itself,  but  the  reservoirs 
as  well,  the  weight  of  which  is  far  more  senous, 
it  is  dewirable  that  the  motor  should  be  ar< 
ranged  to  WOfk  at  aa  low  »  preasure  as  pos- 
sible, 80  as  to  xodiioe  the  amount  of  the  dead 
air. 

The  most  econonucal  way  of  working  would 
be  to  admit  the  air  direotlj  from  the  reservoirs 
to  the  nuitor  cyfinders,  hat  this  meaaa  »  rwj 

great  range  in  the  initial  wnrkinp:  pressure, 
which  entails  undesirable  complications,  such 
aa  rndti^ogrBflder  compound  engines,  variable 
expanriott  gear,  Ac.,  so  tiiat  it  was  best  to  relin- 
quish the  advantages  of  high  initial  pressures, 
and  to  pa.s.s  the  air  througn  a  reducing  valve, 
whereby  a  constant  workingpressure  of,  say, 
180  poands  is  maintained.  The  air  may,  ho«> 
ever,  be  worked  below  this  presstire  by  a  varia- 
tion in  the  ratio  of  expansion,  down  to,  say, 
90  pounds. 

The  importance  of  heating  the  air  before 
using  it  in  the  motor  iqrfinders  Is  pointed  oat. 

By  heating  to  a  t<»mperature  of  .^20  deg.  Fah., 
which  may  bo  effected  at  a  trifling  cost  in  a 
small  coke  stove,  or  by  a  petroleum  burner, 
the  volume  of  the  air  is  inoreaaed  hy  one 
half,  and  the  comnmiptiott  reduced  hi  the  same 
proportion  ;  whiln  by  making  use  of  a  com- 
pound engine  and  reheating  the  air  btjtween 
the  cylinders,  the  oonsomption  is  reduced  by 
one-lmlf .  The  constimption  of  air  used  in  this 
way  is  24  pounds  per  indicated  horse  power 
per  hour.  Ry  saturating  the  air  wifli  sttvira, 
as  in  the  Mekarski  system,  even  better  results 
would  he  obtained. 

sss 

Man'^Lifting  War  Kites. 


Recent  experiments  in  America  are  afttnust- 
ing  attention  again  to  the  subject  of  man- 
lifting  kit«^s,  and  it  may  be  of  interest  to  briefly 
recapitulate  what  has  so  far  heen  aooOTipIiahed 
in  this  line. 

Passing  by  the  achievements  of  Pbcock,  early 
in  the  century,  of  which  no  details  are  procui^ 
able,  and  the  futile  attempts  of  Mr.  Simmons 
in  England  and  M.  Maillot  in  France,  tilO  fvrt 
well-authenticated  occasion  on  whidb  a  man' 
was  raised  hy  a  kite  was  on  June  27lk,  1804, 
when  Capt.  Baden-Powell,  Scots  Guards,  con- 
ducted aoaiB  esperimcultt  ut  Firbr^t  Camp 
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with  a  huge  kite  ft.  high.  This  consisted  of 
a  large  hexagonal  sheet  of  cambric,  stretclied 
on  a  framework  of  bamboo,  presenting  an  area 
of  about  oUU  sq.  ft.,  and  wo-s  flown  on  two  lines, 
from  which  a  basket  was  suspended.  By  this 
means  men  were  repeatedly  carried  up  to  a 
height  of  about  10  ft.  or  so,  the  apparatus 
not  being  considered  sufficiently  reliable  to  risk 
attempting  a  higher  ascent.  Indeed,  in  the 
second  photograph  which  wo  reproduce,  and 
whicli  gives  a  good  idea  of  the  size  of  the  kite, 
it  may  bo  seen  that  an  accident  has  happened, 
one  corner  of  the  kite  having  broken  away  from 
the  framework.  It  is,  of  course,  an  extremely 
difficult  matter  to  build  such  an  apparatus  with- 
out any  sort  of  previous  experience  as  to  the 
strength  required  for  the  various  parts.  These 


experiments  were  continued  almost  daily  for 
some  weeks,  men  being  successfully  lifted  on 
many  occasions. 

Capt.  Pilcher  about  this  time  nude  some 
trials  with  a  number  of  canvas  discs  attached  to 
the  .string  of  a  small  kite,  and  by  this  means 
wtts  more  than  once  lifted  off  his  legs. 

On  November  12th,  1894,  Mr.  L.  Hargrave, 
in  Australia,  sent  up  four  of  his  large  "cellu- 
lar "  kites,  with  a  result  ho  thus  describes :  — 
"  In  about  a  quarter  of  an  hour  the  wind 
freshened  and  raised  me,  when  I  found  the 
velocity  of  the  wind  to  be  18.(>  miles  per  hour. 
The  wind  fell  lighter,  and  I  came  down. 
Several  more  ascents  were  made,  but  not  of 
sufficient  duration  to  read  the  anemometer. 
However,  a  long  and  strong  puff  eventually 
cumo,  and  ^-ent  mo  up  liko  a  shot.  A  careful 
rcfidini;  showed  the  wind  velocity  to  be  21 


miles  per  hour,  with  240  lbs.  pull  on  the 
spring  balance.  The  weight  aloft  wa.s  : — The 
four  kites,  30  lbs. ;  line,  toggles,  etc.,  7  lbs. ; 
man,  168  lbs.  ;  total  208  lbs.,  raised  by  the 
232  sq.  ft.  of  lifting  surface.  .  .  Although 
the  altitude  was  nothing  to  speak  of,  tlie  con- 
ditions would  be  identical  if  the  kites  had  been 
held  by  a  mile  of  piano  wire  instead  of  the 
clothes  line." 

In  April  and  May,  1895,  Capt.  Baden-Powell 
af;ain  tried  experiments  with  some  big  kites  at 
Pirbright,  and  on  several  occasions  a  man  was 
lifted,  and  sandbags  amounting  to  6  stone 
weight  carried  to  a  height  of  about  200  ft.  On 
one  occasion,  when  there  was  practically  no 
wind,  12  men  ran  along  towing  the  kite,  which 
was  thus  made  to  lift  a  man,  and  a  few  days 


afterwanls  the  line  was  made  fast  to  a  cart  and 
horse. 

Finding  nuiny  difficulties  in  the  practical 
working  of  these  big  kites,  Capt.  Baden-Powell 
took  to  an  aurangement  consisting  of  a  varying 
number  of  (.miUlor  kites,  of  about  110  wj.  ft. 
area,  and  with  them  quite  a  scries  of  expert* 
ments  were  made  in  the  autumn  of  1895.  On 
eleven  different  days  a  man  was  lifted,  four  to 
8e%'en  kites  being  used  according  to  the  strength 
of  the  wind.  On  one  occasion  a  weight  of  9 
stone  was  kept  floating  at  a  height  of  300  ft. 
for  the  greater  part  of  the  day. 

In  September  Capt.  Baden-Powell  exhibited 
his  apparatus  befon*  the  British  Association  at 
Ipswich,  on  which  oc-casion,  he,  and  others  in 
turn,  wcn>  liftod  to  a  height  of  100  ft.,  this 
boing  the  length  of  thi-  11 -rpon^iicular  rope  by 
which  the  car  wa-^  hauled  down.    A  parachute 


April,  1.S97.] 


THE  AERONAUTICAL  JOURNAL. 


7 


f'xtontled  on  a  framework  of  bamboo  was  sus- 
pended above  the  car  &s  a  precaution  against 
accident.  Hie  apparatuf«  was  then  taken  to 
Aldershot  to  undergo  official  trials,  the  results 
of  which  are  not  yet  published. 

The  latest  experiments  in  this  line  have  been 
made  by  Lieut.  H.  D.  WiM),  of  the  9th  Infantry 
Regiment,  United  States  Army,  on  Governor'* 
Inland,  in  New  York  Bay.  His  first  attempt  to 
actually  make  an  ascent  was  on  January  H) 
laflt.  Four  Hargravo  cellular  kites  were  usp<l, 
the  arrangement  being  as  in  the  illii^tratiou. 
At  the  junction  of  the  two  lines  a  pulley  was 
attacbod,  with  a  rope  rove  through  it,  by. 
meaas  of  which  the  aeronaut  wivs  hauled  up, 
sitting  on  a  "  boatswain's  chair,"  and  by  hitcn- 
ing  the  halyard  to  tho  seat  remained  sus- 
pended.   The  main  line,  wound  on  a  windlass, 


was  then  run  out,  until 
tained  a  height  of  42  ft 
for  Kome  fivo  minutes. 


Lieut.  Wise  had  «t- 
,  where  he  remained 
He  says,  "I  was 
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amazed  to  see  bow  little  effect  the  wetc^t  had 
upon  the  mntn  line.   There  waa  very  little  sag. 

Had  1  so  di  sin  'l  I  ( ould  have  gone  up  much 
higher.  1  had  no  parachute,  however,  and 
having  aoeomplUiod  my  purpose,  I  did  not  care 
to  run  any  unnecestmry  risks."  The  kites  are 
made  of  a  framework  of  spnice,  covered  with 
cotton  cloth,  the  areas  being  40,  iHI,  and 
160  sq.  ft.  respectively,  so  that  the  total  area 
supporting  tho  weight  was  312^  ft.  The  main 
line  consisted  of  a  half  inch  manilla  rope. 

Mr.  Lamson  and  otlu  rs  have  also  been  ex- 
perimenting, but  so  far  havo  not ,  \re  believo, 
succeeded  in  raising  a  human  bcin^. 

The  principal  use  of  tbem  IdteR,  from  a  mili- 
tary point  of  vir^w,  would  bn  f(»r  obsen-ation 
purpoH>s,  instead  f»f  a  captive  balloon,  than 
which  they  an>  cheapor,  more  portable,  less 
vulnerable,  and  able  to  ascend  in  strong  winds. 

But  there  are  also  many  purpome  to  which 
Kuch  an  apparatus  c-onld  bf>  ajiplicd.  To  ex- 
plorers, as  in  Arctic  regions,  they  would  afford 
a  means  of  BUrvi  ying-  the  neighbourhood  and 
obtaining  a  distant  view.  Steeplejaoka  and 
mountaineers  would  find  them  useful  for  at- 
taining otV:er\vi<5e  inacct>sNil»le  places.  The 
showman  uiigiit  tind  them  an  attractive  amuse- 
ment to  those  who  would  TVntnn  on  the  trip 
aloft,  eepeoially  daring  race  meetings  and  such- 
like amemblages.  As  a  meann  of  rescue  from 
•ftn>cks,  or  for  getting  to  or  from  lighthouses 
or  ships,  for  crossing  rivers,  and  for  very  many 
more  purposes  they  might  prove  ol  the  greatest 
use.  But  such  apparatus  is  also  most  interest- 
ing as  a  stepping-stone  in  aerial  navigation.  A 
kite  which,  during;  a  calm,  will  lift  a  man  while 
being  towed  along,  [a  not  far  removed  from  the 
propeOtd  aMophao. 

The  French  Polar  Balloon 
Expedition, 

From  the  Paii  Mail  (iazrlh-. 

To  a«oertain  what  is  exact  in  the  rumour  of 
a  French  enwdltion  to  the  North  Pole,  having 

for  chief  pilot  M.  Louis  Godard,  I  called  on 
that  gentleman,  who  at  once  supplied  me  with 
all  particulars.  M.  Godard  is  a  distinguished 
aerostatio  engineer,  who  builds,  as  well  as 
commands,  aerial  ships.   For  the  last  twenty 

yrars  lii>  has  hoon  practically  cnniu'cted  with 
aeriiil  imvigatiun.  He  is  on  the  shady  side  of 
thirty  yearn  of  age;  k  about  6  ft.  8  in.  in 
stature,  and  weighs  some  eleven  stone.  He  is 
of  quiet,  tmassuminfr  manners,  btit  the  posseii- 
Nor  of  an  iron  will  ami  tu  rves  of  steol.  In  a 
word,  a  "daring  pilot  in  extremity." 

"  And  what.  Monsieur  le  Chef,  is  the  situa- 
tion of  your  project  •'" — "  It  is  supported  by 
four  I'arisiiid  juurnals,  namely;-  "Le  Figaro," 
'•  Lp  Pi'df  .Idiirnal,"  "I,.-  Slatin."  ami  "  I-c 
Petit  Parisien."  The  Committee  has  for  pre- 
sident M.  Rambaud,  Minister  of  PabHc  la- 
ctniction.  and  five  membefs  of  the  Aoaddmie 


des  Sciences,  including  Mr.  Fsye,  whoso  wum 
alone  is  a  guarantee  for  the  feaaWlity  or  the 

project  and  a  stimulus  for  its  success." 

"  Do  you  anticipate  serious  difficulties  in  the 
execution  of  your  plans?"  —  "No;  there  is 
nothing  new  in  the  idea  of  crossing  the  'ban- 
qulse  boreule  '  by  means  of  a  balloon,  whose 
,  course  nothing  can  arrest,  if  well  managed, 
and  a  favourable  current  exists.  Sincfi  1893 
my  associates  and  myself  have  studied  the  pre- 
sent plan,  and  conclude  that,  with  a  balloon 
suitably  constructed  aud  a  woU-chosen  crew, 
the  enterprise  may  be  said  to  present  no  risks. 
Further,  our  balloon  will  not  follow  any 
marked-out  route." 

"Will  y<)i:i-  Iiallnnn  lie  lar;;i- "H  will /HT 
cube  in  round  numbers  U,IKA»  metres;  will 
have  a  circumference  of  8(j  and  a  diameter  of 
•J?  metres.  It  will  be  built  with  silk,  consist 
of  two  independent  envelopes,  one  sheathing 
inside  tlie  other,  but  both  uniting  at  base  and 
summit  by  valves,  furnished  with  similar  valves 
at  the  oircumfereneo,  and  arranged  aooordi^g 
to  a  special  system.  It  will  also  have  an  air 
balloon  of  a  small  but  determined  capacity, 
attached,  to  aid  in  mamtaining  tlie  geometric 
form  of  the  balloon,  to  assist  in  working  any 
scheme  of  deviation,  and  in  contributing  to  the 
floating  in  cold  regions.  Tin  nesting,  its  hoop- 
ing, and  peculiar  cordages,  wiii  weigh  l,52o 
kilos ;  the  steadying  guide-rope,  cable,  anchor, 
^:c.,  o20  kilos.  'Hie  car  will  weigh  lulos, 
and  be  rectangular  in  shape,  of  a  capacity  of 
2  by  2i  by  2  metres,  and  covered  overhead  ; 
on  its  roof,  or  deck,  the  working  operations 
will  take  place.  The  interior  ol  the  car  will 
consist  of  cabins  in  which  to  repose,  eat,  re- 
cord obs>ervatiou.s,  on©  being  reserved  for  a 
laboratory.  The  weight  of  the  balloon  proper 
with  these  fittings  will  be  4,550  kilos." 

"And  yourorewP"— "It  will  comprise  seven 

Eersons,  representing  a  total  weight  of  560 
iloK,  or  an  average  of  12^  stone  per  individual. 
The  provisions  are  calculated  for  120  days,  at 
the  rate  of  3^  lb.  daily  per  pntaon,  and  will 
n^present  a  total  wei^t  <rf  1,1&)0  kilos.  Photo- 
graphic apparatus,  scientific  iDstnnuents,  fold- 
ing boats,  sledges,  arms,  duplicate  rupua,  an- 
chor, ballast,  Ac,  will  make  a  total  weight  of 
7,450  kilos,  which,  added  to  the  4,5o0  kilos 
already  mentioned,  will  represent  a  grand  total 
of  12,000  kilos.  The  ballast  alone  will  weigh  3 
tons  12  owt.,  and  will  consist  of  small  sliot  and 
water." 

"What  about  the  inflation, ?"—" That  wUt 
bo  effected  with  pure  hydrogen  gas,  sufficient 
to  tide  over  a  voyage  of  forty  day8  ;  but  with 
the  twelve  ^someter  balloons,  suspended  be- 
tween the  car  and  the  eqiuttorial  section  of  the 
balloon,  e<Lcb  cuhiiig  S'O  metres  additional  hy- 
tlrugeii,  the  jtjuniey  cau  be  extended  to  sixty 
days.  One  cubic  metre  of  pure  hydrogen  is 
estimated  to  raise  a  weight  of  2  lb.  G  oz.  The 
leakage  of  gas,  based  on  the  working  of  cap* 
live  and  military  balloon-  during  several  years, 
is  calculated  at  1^  per  cent,  per  twenty-four 
hours.  Even  allowing  the  lus>  to  be  2  per 
cent.  solBcient  hydrogen  would  remain  for  • 
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voyaii^e,  that  it  to  my,  to  tattt  in  tlie  nirt  dnring 
fifty  days." 

"How  long  do  you  expect  your  exploration 
journey  to  last?" — "Wirli  a  favourable  wind, 
moving  at  the  rate  of  four  inotrws  per  second — 
the  mean  velocity  of  tho  wind  at  Spiubtrgon, 
iM»ed  on  1,000  obMnratioas  taken  during  fine 
weather,  and  when  there  ie  no  ai^t — or  ftf- 
toen  kiJomctrPs  per  hour,  thr  balloon  would 
travel  daily  3tiO  kilometres,  or  22o  imlea — that 
hi  to  say,  13,500  miles,  during  sixty  days.  But 
the  oontemplated  Toyege  of  exploration  i»  not 
expected  to  exceed  twelve  or  fifteen,  days, 
equivalent  to  a  total  journey  of  .'i,^?'  miles. 
Now,  the  distance  of  unexplurt^d  territory  be- 
tween Spitsbergen  and  Behring's  Straits  is 
aboat  2,000  miles,  so  that  a  libeial  maigin  hes 
been  allowed  for  tibe  rtin." 

" TTow  do  you  propose  to  prepare  the  hydro- 
gen gas?" — 'The  Minister  of  Mariiie  will  be 
asked  to  place  a  steamer,  with  a  crew  of  80 
hands,  at  tlic  disjiosal  of  the  Committpo,  to 
transport  the  car^^o,  mn\»  301)  tons,  to  .Spitz- 
bergen.  IH  jiMKiure  tho  reipiisite  niiiount  of 
glA»— 18,000  cubic  metres — including  aixies- 
aories,  Ae.,  179  tons  of  sulphuric  acid,  and  72 
of  iron,  will  ho  nneded.  PHndinsr  the  inflation 
no  shelter  will  ho  required  for  the  balloon ;  it 
can  bo  safely  anchored  to  the  ground,  a 
"  c»Dtif and  fully  able  to  resist  a  gale  blowing 
at  1»e  mte  of  seventy-eig^t  miles  an  boar." 

"What  about  your  crew  of  seven  brave  men, 
oommencing  by  your  worthy  self?" — "My  first 
Msistant,  who  is  my  colleague  and  associate  en- 
gineer, will  be  M.  Surcouf,  who  is  well  known 
aa  sn  experienced  aeronaut ;  there  will  be  two 
sub-assistants,  one  meteorologicul  chemist,  one 
Arctic  navigator,  to  be  nominated  by  the  Geo- 
graphical Society,  and  a  navy  surgeon  to  be 
selected  by  the  Admiralty." 

"What  will  b*>  the  cost  of  the  expedition  in 
question!'"  "Ten  thousand  pounds  sterling, 
to  be  obtained  from  promised  donations,  publio 
grants,  and  a  natimud  sufaeeription.  Confer- 
encejj  are  on  the  evn  of  beinp  organized  all  over 
the  coimtry,  to  enable  France  to  have  the 
honour  of  soh-ing  the  mjrteij  or  tiie  *»>igiw 
of  the  ^'orth  Pole." 

*'Bnt,  Monsieur  le  Chef,  what  respecting  the 
peril,  tho  nnknown  ?" — '*  No  danger  daunts  us, 
nor  do  we  value  or  estimate  the  difficulties  as 
excessive,  secured  as  we  will  bo  by  every  scien- 
tific and  mechanical  appliance."  M.  Qodard  is 
of  the  same  mind  as  the  Kni;;ht  of  Snowdon : 

"  Tf  the  path  he  d-ingeron.s  known,  ; 
The  danger's  self  is  lure  alone." 

The  balloon  duly  inflated  at  Spitsbergen,  the 
"let  go"  will  be  prnnouncrd  on  the  first 
favouring  breeze.  If  tlie  expedition  cannot  at- 
tain the  Bf'iirinii's  Straits,  but  be  blown  back, 
the  travellers  will  bow  to  the  inevitable ;  but 
they  are  reeolved  to  remain  "up  '  fifty  to  i 
sixty  dav9.  so  as  to  realtjte  that  fact  alone, 
which  will  be  no  insigniiieant  "  lever  de  rideau  " 
for  the  grand  piece  certain  to  succeed  later. 

Before  leaving  my  learned  friend  I  asked 
him  his  oriman  ahom  the  Aadrte  Ftdar  Expe- 
dition. M.  Godnrd  meielj  ohsMnrsd  he  did  not 


approv<<  of  the  principle  of  the  construction  of 
its  balloon,  though  made,  all  the  same,  in  M. 
Qodaid*B  own  factory. 

—  ♦  >  ♦ — ■ 

On  the  Cellular  Kite.* 

By  Lawrrkctk  Harorate. 

As  there  is  little  doubt  that  the  oellular  is  a 
permanent  type  of  kite,  a  few  remailB  will  be 

of  interest,  espeoially  as  it«  action  and  <on- 
struction  a-s  hitherto  explained  are  somewhat 
obscui^.  The  first  question  that  suggests  it- 
self is,  why  should  the  cellular  lift  more  per 
sc^uare  foot  than  the  ordinary  single  "surfaced 
kite?  In  a  kit*-  or  flying  machine  rii>  listri- 
btttion  of  the  lifting  surface  is  most  important. 
The  VA\m  of  the  lining  surface  depends  within 
certain  limits  on  the  Unear  dimension  that  first 
meets  the  wind.  Thus,  a  common  kite  of  25 
square  feet  area  cannot  show  more  than  about 
7  ft.  of  edge  to  the  wind,  whereas  a  oellular 
one  of  28  square  feet  area  oan  easily  show  90 
ft.  of  edge  to  th(>  wind. 

The  great  stabilitv'  of  the  cellular  kite  is  due 
to  the  verdoal  aninaes.  To  tmderstand  this, 
it  is  ncoe«SM7  ^  ff*sp  the  truth,  that  a  per- 
fectly flat  kite  has  no  stability ;  and  even  with 
tail  and  side  ropes  is  an  inferior  flyer.  The 
more  the  kite  bends  back  from  the  longito- 
dinal  oeotre  line  or  haekhone,  tho  more  etaUe 
it  becomes.  The  angle  hetwt  en  tho  two  sides 
is  called  by  llying-macliine  men  the  diedral 
angle,  and  without  tlii-.  or  its  equivalent,  no 
flying  apparatus  will  balance  with  any  degree 
of  oertamty. 

Let  A  B  C  bp  the  diedra!  angle  of  a  kite,  B 
being  the  end  view  ot  the  backbone.  Resolve 
A  B  and  B  C  into  their  oomponents,  and  D  B  E 


is  the  breadth  of  surface  that  tends  to  life  the 
kite,  and  .\  T)  and  C  E  are  the  heights  of  tho 
surface!}  thai  tend  to  steady  it.  Bisect  D  B 
and  B  £,  and  erect  perpendiculars  F  U  and 
G  Kequalto  ADorC  £,  join  U  K,  and  F  U  K 
G  is  the  breadth  and  hei^t  of  a  cell  having 
the  same  lifting  uower  as  A  B  C  and  (appar- 
ently) greater  stability. 

The  width  of  the  kite  D  B  IB  halved,  and. 
therefore  much  less  timbering  spreads  an  eqoal 
area  of  Iffting  snrface,  to  say  nothing  of 
rigidity  of  the  lattice  girder  construction. 

To  realise  this  question  of  stability  from 
another  point  of  view,  let  us  imagine  a  flying 
machine  with  its  lifting  surfaces  in  the  diedral 
fashion  ABC,  and  one  with  two  celts  like 
F  H  K  G,  to  hi-  on  thfir  respect  i\e  stagfij, 
rails,  carriages  or  floats,  ready  to  fly ;  suppose 
I  them  to  have  equal  arpaa,  weights  and  wheel  or 
other  bases  and  to  be  heading  directly  to  the 
wind ;  a  momentary'  change  of  wind  would 
promptly  overturn  ABC,  but  F  H  K  G  would 
only   be   piishod    <;ideways.      Stippo^-e  both 

*  Pftpet  road  t>e{ore  ibe  KoytX  iJooiuljr  of  N.8.  Waiwt,  Aug.  6, 
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iiiachinf>  to  be  flying  at  the  sum  speod  and  to 
require  to  turn  to  the  ligitt  suddt^nly.  They 
each  port  their  helm,  with  the  result  that  the 
iji' dr  il  one  turns  on  its  beam  err-l  ♦n  star- 
board, and  the  cellular  one  loses  way,  duo  to 
the  amount  of  vertical  surfaoe,  and  deridops 
»  slight  listing  to  atarboerd. 

A  oomparnon  of  the  Male  dtawing  of 
a  90  square  ft.  kito,  with  Plate  8  of  tlio 
paper  on  "Aeronautical  Work"  read  here 
on  June  5th,  189o,  will  show  detail  im- 
proraments  that  have  lately  been  made. 
The  18©5  drawing  shows  the  main  frame 
tn  have  liad  thrw  king-posts  and  four 
diagonal  wire  ties;  these  arc  now  abolished 
and  the  cells  hronght  doeer  together  lon^tu- 
dinally.  The  frame  now  con5?i«:t<?  of  two  pieces 
of  wood,  each  thret:  times  the  length  of  the 
cell,  united  by  the  ties  ^)  at  the  centres  of 
each  cell.  The  effect  of  thia  alteiation  is  that 


the  cros-sings  by  tape  or  string  hins^es  to  the 
continuous  booms  ;  this  brings  all  cnmpresHions. 
of  the  tmss  work  of  each  cell  into  one  plane. 
The  outer  ends  of  all  the  booms  hare  wooden 
cleats  (H)  laisiied  on  top  and  bottom,  so  that 
the  jackvards  (E)  fitting  exactly  between  tliem 
receive  Uie  thrust  truly  square.  The  inner  ends 
of  all  the  bocmis  are  qiiite  square, 'and  rest  in 
befls  on  the  main  frame.  There  are  no  meta! 
ferrules,  joints,  nails,  or  shoes  on  the  kite. 
The  sticks  for  bending  the  surfaces  (F)  have  a 
versed  sine  of  1 .125  in.  They  are  not  steamed, 
or  held  bent  by  a  cord  or  wire.  They  are 
simply  made  in  two  or  three  layers  of  wood 
united  with  glue.  The  sticks  retain  the  form 
given  them,  and  acquire  an  extra  stiffness  doe 
to  the  glue.  Tlie  total  weight  of  this  W  -square 
feet  kite  is  12^  lb. ;  at  least  a  pound  of  this 
might  be  savad  by  using  l$e^t  vualin  instead 
of  calico.  # 


r 



^ — 

the  kite  is  equally  strong  with  less  material, 
and  it  will  fold  to  a  clo-^e  bundla  7  ft.  U  iu.  long, 
with  a  maxiniuin  e i re uiufe fence  of  16  ins.  This 
make«  the  question  of  transport  a  veiy simple 
matter. 

The  strop  for  the  kite  line  CD)  and  that  for 
any  kites  that  may  be  flown  above  (A),  pull  on 
to  the  tie  of  the  forward  cell,  so  that  no  special 
riming  is  required  for  tandem  flying.  The 
fame  of  the  surfaces  can  be  adjusted  ea-silv  to 
any  »legree  of  tension  hv  the  ties  (B) ;  previ- 
ously it  required  some  etfort  to  fleet  the  boom 
shoes  Hlonj<  the  main  frame.  The  booms  (C) 
for  pa»hing  out  the  jackvards  (K)  are  of  plano- 
convex section  instead  ol"  being  round ;  this 
adds  .1  linle  to  their  weight,  but  something  is 

f;ained  by  the  reduced  head  resistance,  and  the 
ift  due  to  the  plane  underside  of  the  booms. 
The  booms  for  flie  lower  t  (in»i  ^re  continu- 
ous ;  thoi>e  for  the  upper  comers  are  joined  at 


The  lifting  power  at  the  ultimate  strength  of 
the  structure  ts  not  known ,  it  is  estimated  to 
be  about  3  lb.  per  sqmire  foot,  and  that  a  wind 
of  80  mileaper  nour  would  not  break  it  or  make 
it  dire.  This  tite  was  iown  on  Jtily  22,  at  2 
p. 111.  You  will  remember  the  weather  as  re- 
portc'd  iu  the  "  Sydnev  Morning  Herald  "  next 
day.  One  of  the  jackyarcLs  broke  at  a  small 
nail  hole,  and  one  pair  of  booms  fell  to  the 
ground,  but  the  kite  continued  to  fly  steadily. 
It  is  this  reuiarkable  stability  that  makes  the 
cellular  form  of  aeroplane  so  suitable  for  flying 
machines,  and  it  is  a  matter  of  surprise  to  the 
writer  that  other  experimenters  do  not  adop( 
it,  especially  as  there  is  no  charge  for  its  use. 

For  man-ufting  panoses,  small  kites  are  bet- 
ter than  laqge  miea.  For  instance,  a  19  square 
feet  kite  has  been  made  that  weighs  19  ounces, 
and  folds  to  about  the  size  of  an  umbrella  ;  ton 
ot  these  could  be  tucked  under  one's  arm,  and 
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tfitil  %  coil  of  line  and  a  decent  breezo  an 
aaoent  could  be  made  from  the  bridge  of  « 
torpedo  boat  or  the  top  of  an  omnibus. 

.Some  confusion  has  arison  tliroug^  the  ap- 
parent ambiguity  of  the  definitions  of  the  di- 
mensions of  oeUalar  Idtas.'  Tliey  fly  at  nidi  a 
high  angle,  and  pn^iM^nt  such  n  small  proj**ctod 
area  to  tho  wind,  tluit  when  viewed  from  below 
misundiT^tandiag  cannot  ensue  if  : 

Leiuth  eouals  the  dimenaoa  in  the  direction 
the  wmd  is  Mowing. 

Breadth  equals  tho  ditnendon  horiaon tally 
at  right  angles  to  the  length. 

Depth  equals  the  dimension  vertieally  ftt 
it^t  aag^  to  the  lengtli. 


Bxploration  of  the  Atmo- 
sphere  by  Balloons. 


intoniAtional  committee,  under  the  pre- 
adeney  of  Dr.  HergeAell,  was  formed  some 

timo  ago  with  tho  object  of  conducting  ox- 
perimenta  in  meteorology,  with  special  refer- 
•Boe  to  observations  of  the  state  uf  the  atmo- 
sphere at  a  great  eleratiOB.  With  this  object 
it  was  decided  to  send  simaltaneously  from  dif* 
ferent  places  on  the  Continent  a  number  of 
balloons  carrjing  obsorvors  or  self-registering 
imtraBients.  The  first  experiment  was  humIo 
on  NoTombor  14tb  last,  when  balloons  were 
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Hont  up  from  various  town.s.  The  following 
table  and  map  give  the  piincipal  particulars : 


sSmbourc 
.MltakchOl^S^^LlM 


A  second  series  of  ascents  was  made  on  Feb- 
ruary 18th.  at  about  10  a.m.  Two  balloons 
with  obsen'ers  and  one  with  instruments  onlv 
n-cended  from  Derlin  (in  tho  pn>Kpnce  crf  the 
£mperor).  A  balloon  with  recording  instru- 
ments ascended  from  Paris,  and  descended 
after  two  hours,  having  run  fCl  miles  in  a 
N.N.E.  dinK>tion,  attaining  an  altitude  of  over 
33, (KH)  ft.  otlnr  balloons  asoondcd  from 
Strasboig  and  St.  Petersbuig. 


Ascent  of  a  Squadron 
of  War  Balloons  in  Russia. 


The  MilUOr  Woehenbiatt  (Jan.  6.X  quotinir 
from  the  NumseAe  IntKUide,  rf^ports  on 

the  in.spoction  of  the  olHcns  attached  for 
instruction  to  the  School  of  Military  Balloon- 
ing at  St.  Petersburg,  after  their  school 
examination,  in  order  to  tent  their  ability  to 
direct  free  baUoons.  With  this  object,  tnree 
balloons,  "  Nadajaschny,"  "  Kobtscbik,"  and 
"Ssmalui,"  a.scended  simultaneously,  on  tho 
word  of  the  coiniiiander  of  the  school,  at  12. .'W, 
on  Oct.  14.  Each  contained  22,5(1)  cubic  ft., 
and  was  filled  with  coal  gT\s,  There  were  two 
officers  in  each  car.  The  weather  was  favour- 
able, the  wind  north,  and  the  velocity  of  the 
clouds  about  SO  miles  per  hour.  The  carrying 

Eower  of  the  biill<ii)ns  was  nearly  alike  ;  each 
ad  four  .sticks  of  ballast.  Orders  were  given 
to  ascend  to  a  height  of  at  least  3,000  ft.  On 
rising,  one  of  the  balloons  fouled  another,  but 
got  clear,  and  at  a  height  of  000  ft.  one  of 
thoni  p;i  M  <!  >.o  close  under  the  car  of  another 
that  the  occupants  of  the  latter  had  to  shove 
off  with  their  hands  and  throw  oat  ballast  so 
as  to  ascend.  This  orttioal  situation  lasted  for 
about  five  minutes.  Two  of  the  squadron  had 
used  each  thr>'e  sacks  of  ballast  on  reaching  a 
heidit  of  a.UUO  ft.  At  a  height  of  4,6U0  to 
6,000  ft.  all  took  a  sontheriy  direction,  and 
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kept'  so  close  togetber  that  cunversation  could 
be  carried  on  from  one  to  another.  For  forty 
minutes  after  reaching  the  greatest  altitude 
no  ballast  was  tlirown  out,  and  on  the  latter 
half  of  the  journey  tliey  parted  company.  At 
2.11  p.m..  the  first  hallooa  descended  in  a 
wood-clfnrinc:  4'  milps  past  of  Gatschina. 
having  covered  30  miles,  of  which  over  three 
miles  was  "trailing."  At  4  8  tlic  noxt  also 
landed  in  a  wood,  after  a  journey*  of  45  miles, 
but  was  for  some  time  suspended  in  a  tree,  and 
had  aftenvani-  to  bo  removed  on  8!or!s,'os.  Tlie 
last  nf  the  M)ua<:lron  on  descnnding  wan  alt^o 
caught  in  a  tree,  and  had  to  be  brought  to  the 

Sund  with  the  help  of  some  peasants.  The 
ding  was  effected  at  4.8,  aner  eovering  39 
miles.  All  tliroo  landed  in  *  line  at  intermls 
of  about  6  to  10  miles. 

The  School  of  Ballooning  has  taken  a  pro- 
minent part  in  the  exhibition  at  Nijny  Nov- 
gorod, where,  in  a  separate  pavilion,  were 
sliouii  a  ^'rcat  variety  of  appan\tiiH  and  ap- 
pliances mostly  invented  and  made  in  the 
school ;  also  photographs  of  incidents  in  aerial 
navigation,  phntn;:^raph8  taken  from  balloons, 
maps,  plans  and  reports,  as  well  a«  tiio  pro- 
gramme of  in'it ruction  and  a  quantity  of  hwl- 
loon  literature  in  the  Russian  language.  It  is 
impossiUe  to  ennmerate  all  the  ittventions  and 
improvements  which  harp  bppn  mafic  in  thi"' 
field  by  the  staff  of  the  Balloon  Park  for  calcu- 
lating the  direction  of  the  wind  and  the  path 
of  balloons  at  different  heights,  their  ronst  ruc- 
tion, filling,  nnd  transport,  optical  apparatus, 
measures^  of  sceitrity,  «'tc.  .V  Russian  writ^'r 
says  :  — **  We  must  come  to  the  conclusion  that 
aerial  navigation  in  Russia  rests,  considering 
present  technical  conditions,  on  a  TSij  solid 
and  quite  independent  basis,  in  no  way  in- 
ferior to  that  in  other  armies.  During  the  ten 
years'  existence  of  the  Balloon  Detachment  it 
has  not  had  a  single  accident,  and  in  this  it 
■differs  from  tliose  (»f  otlier  countries.  Tn  many 
respects,  particularly  in  the  investigation  of  tlie 
atmosplicre  and  the  use  of  currents,  the  Rus- 
sian jBaUooning  Service  can  claim  the  first 
position.** 


NOTES. 


THE  UPPER  RHINE  AERONAUTICAL 

soghttt. 

We  nre  glad  to  note  that,  accodKnfr  to  the 
laif  4  aeeount  sent  us,  this  Society,  which  has 
only  recently  been  started,  seems  to  be  pro- 
grevsiug  in  a  most  satisfactory  manner.  The 
niinihcr  of  members  is  now  over  200,  a  large 
proportion  being  military  officera.  At  the  last 
meeting  it  was  unanimously  decided  to  build  a 
halloon  for  the  Society,  forty-two  £1  shares 
being  subscribed  hy  27  members.  Experimente 
witli  kites  were  to  be  conducted  <  very  Satiu^ 
day  afternoon.  The  Seoretajry  is  C'apt.  Moede- 
beck|  Ubgaase  8»  StiBSsbuig. 


THB  COST  OF  WAR  BALLOONING. 

In  the  Array  Estimates  for  1^^97-8  a  sum  of 
£4,650  ia  set  aside  for  the  punwses  of  mili- 
tary Inllooning,  as  agjsinst  £3,160  last  year. 
£C(X)  is  also  to  be  spent  on  buildincp  for  the 
Balloon  Depot. 

In  the  Italian  Army  Estimates  600,000  fran<» 
(C2l,fM)0)  is  to  be  devoted  to  "Increase,  Bal- 
loon, and  Optical  Material." 

About  .£'J,3i»o  is  said  to  be  tlit>  German  con- 
tribution for  militaiy  ballooning  purposes. 


KITES    FOR  METEUUOLOQICAL 
INVESTIGATIONS. 

.Mr.  H.  UeUu  Clayton,  of  Blue  Hill  Meteoro- 
logical Obserratory,  writing  about  the  use  of 
kites  for  meteorological  observations,  says:  — 
"  The  ease  with  wliich  a  meteorograph  can  be 
lifted  to  the  height  of  a  mile  is  shown  by  the 
fact  that  it  was  accomplished  three  times  in 
four  days  during  August  in  normal  weather 
conditions.  The  highest  point  nached  by  no 
means  reprvM'uts  the  higlje.si  point  attainable 
witik  kites,  since  at  the  time  of  the  highest 
ascenX.  the  puU  of  the  kites  on  the  line  was 
100  lb.,  whfle  the  breaking  strain  of  the  line 
is  over  300  lb.,  so  that  had  there  been  more 
wire  on  the  reel  a  much  greater  altitude  might 
hare  been  readied.  Three,  or  possibly  four  or 
five,  miles  doeFi  not  seem  unattainable.  "Hie 
importance  of  such  obsen-ations  for  the  further 
development  of  meteorolog.v  is  shown  h\  the 
fact  that  the  weather  conditions  at  the  height 
of  ft  mile  above  any  station  differ  more  from 
the  weather  at  that  station  than  does  the 
weather  at  any  place  within  500  or  1,000  miles 
at  the  level  of  the  station  on  the  earth's  sur- 
face. At  the  hei^t  of  a  mile  in  the  free  air 
the  temperature  is  tisually  from  15  degs.  to  2S 
dogs.  VA\Y.  colder  than  at  the  earth's  surface, 
and  there  is  virtoally  no  change  in  tempera- 
t«fe,  the  nighta  bemg  as  warm  ae  ^  days. 
Th  nfdv  (hanges  are  due  to  the  passage  of 
warm  and  cold  waves.  During  fair  weather 
at  this  height  the  days  are  very  damp,  and  tlie 
nighta  extremely  diy.  Low  clouds  freouently 
cover  the  earth,  and  even  rain  may  fall  from 
those  while  the  sun  shines  bright  at  the  hei^dt 
of  a  mile.  The  average  velocity  of  the  wmd 
at  tfabhel^t  is  four  times-  greater  than  at  the 
ground,  and  hurricanes  of  100  miles  an  hour 
are  not  nncommon.  At  least,  the  meteoro- 
grapli  r>  f  Ol  ds  obtained  by  kites,  and  measure- 
ments ot  the  heights  and  movements  of  clouds 
with  theodolites,  indicate  that  these  are  the 
conditions  which  exist  above  Blue  Hill." 

The  latest  idea  from  America  fe  to  fly  kitea 
from  the  summit  of  Mount  'Rainier,  the  high- 
est mountain  m  the  United  States.  With  a 
start  of  over  14,000  ft.,  it  is  expected  that  an 
enormous  altitude  will  be  attained.  Still,  we 
should  have  been  inclined  to  think  that,  con- 
siderii^  the  expense  and  tronble  of  getting  to 
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the  summit  of  this  grt-nt  mountain,  Viottpr  ro- 
Bulte  miglit  be  more  easily  obtained  direct  from 
the  ground.  Kven  if  kites  cannot  be  got  up  to 
MO  groat  a  height*  beUooM  oertalnly  oould  get 
much  higher. 


GORDON'S  SOARING  MACHINE. 

A  new  vokAb^  maddne,  mmewhat  sfmiUur  in 

gf-ncral  dpviirn  to  that  of  Lilientha],  has  lately 
bet^-n  tried  by  Mr.  N.  R.  Gonlon.  Tlie  wind, 
however,  was  unfavoorable  on  the  first  day  of 
trial,  so  that  no  reiy  natisfactory  rasulta  were 
obtained.  Mr.  Gordon  hopes,  however,  to 
makr  furtlior  <>xpi'riiin'ut>.  during  the  Nunimer. 
The  spread  of  wing  of  the  machine  is  37  ft.  (i 
ina.,  and  the  ayemge  width  about  6  ft.  It  is 
Ktrongly  made  with  piano  steel  win  bnuaagii  io 
the  wingN,  and  weighs  7U  lbs. 


A  GUNPOWDER  MOTOR. 

The  "  New  York  Herald "  gives  a  de.scrip- 
tion  of  a  new  engine  actuated  by  tiie  explosion 
of  gunpowder.  The  engine  described  ii.  for  ap- 
plication to  a  biimde,  which  it  ia  aaid  to  be 
able  to  drive  for  100  milea  on  end.  As,  bow- 
ever,  nn  rlptnils  ;\rp  given  of  its  actual  perfor- 
mance, Its  practical  success  seems,  at  present, 
not  to  be  fully  proved.  The  engine  weighs 
M  lb.  The  igrlmaBi:,  8  ins.  long  and  1  in.  in 
ouneter.  The  exploding;  chamber  in  3  ins. 
long,  1^  ins.  high,  and  \\  ins.  wirlrv  Above 
the  cylinder  is  the  powder  magasine,  4  ins. 
diameter  and  8  ins.  deep.  The  oiploeion  of 
the  powder  generates  a  "gaseous  smoke," 
which  acts  much  the  same  as  steam  in  a  steam 
engine.  The  gunpowder  is  convoyed  from  the 
magnaine  to  the  e^lodiog  chamber  by  means 
of  m  antomatSo  faader. 


METEOROLOGICAL  FORECASTS. 

The  report  of  the  Meteorological  Coundi  to 
the  Royal  Society  for  the  year  ending  lianb 
.11,  18%,  has  just  been  issued.  The  forecasts 
are  prepared  three  times  a  day,  at  11  a.m., 
3.30  p.m.,  and  8.;i0  p.m.  They  are  available 
for  the  information  (rf  anyone  who  appliea  for 
them  at  the  oiloe.  As  regardi  the  corrnotness 
of  the  forecasts,  .55  per  cent,  proved  completely 
BUGces»ful,  25  per  cent,  partially  no;  so  that 
th«  total  MRMntAge  of  successes  was  80.  The 
■wnga  off  snooess  for  the  yeaxa  1886*96  was 
81 per  esflifc.  Ihe  anuMmt  votad  bgr  Vuji»> 
ment  for  tiM«a  aamosa  during  the  jear  was 
£15^. 

NEW  PROJECTS  FOR  AERIAL  NAVI- 

OATION. 

A  beautiful  picture  oi  Davidson's  "Air-Car 
■a  Ife  will  afpeiur  wlien  oompietadi"  Iih  been 


sent  us,  but,  as  the  prospectus  says,  "this 
drawing  does  not  show  the  detail,"  and  until 
we  know  more  of  it,  we  shall  be  unable  to  feel 
any  confidence  as  to  its  eventual  sticoess. 

A  glowing  account,  plentifully  illustrated,  is 
given  in  the  "Philadelphia  Engineer"  of  a 
machine  invented  by  Mr.  C.  E.  Hite,  of  Phila- 
delphia. It  appears,  however,  to  be  at  preaent 
only  a  small  model,,  which  is  driven  along  sus- 
pended from  a  wire.  Tlie  idea  neems  to  be 
nothing  more  novel  than  that  of  a  sau.sage- 
shaped  balloon,  propelled  by  fans,  to  be  driven 
by  a  35  horse-power  steam  engine. 

Another  .somewhat  similar  clesign  by  Mr.  H. 
C.  Robertson  figures  in  a  later  number  of  the 
same  jounial. 

Yet  another  wild  idsn  ia  ^otured  and  de> 
scribed  in  an  Ameriean  paper.  Whe^er  the 
original  d'  si^n  mort*  practical  wo  cannot  say, 
but  according  to  this  account  Mr.  Skobeloil,  a 
Russian  "naval  expert  '  at  Vladivostock,  has 
designed  a  machine  consisting  of  three  cylin- 
ders of  ahiminium,  the  largest  of  which  is  18 
ft.  long  and  8  ft.  diameter,  fill<'d  with  ga.s. 
Below  sits  the  man  working  the  propeller,  a  la 
bicycle.  It  seems  almost  snpernnous  to  point 
out  that  lliis  volume  of  pas  would  not  be  oap« 
able  of  lifting  more  than  about  7U  lbs. 


SOME  NOVEL  IDEAS  ON  ARTUIOIAL 
FLIGHT 

We  have  received  several  long  letters  fnmi 
Mr.  T.  G.  Challis,  from  which  we  extract  a  few 
of  the  most  interesting  items,  many  of  which 
are  really  original.  This  gentlenuin  is  evi- 
dently an  aatnotity  on  the  subjeet,  to  quote 
his  ownvoordx.  "I  l>egaii  on  this  Problem  of 
aerial  flight  Just  3.3  years  ago  this  coming 
summer,  and  studied  and  worked  allmost  in- 
oeseentionlly  for  33  years  that  ia  I  got  over  the 
last  difflonlty  that  of  ballaneing  tne  machine 
in  the  air  with  safety  on  the  morning  of  Juno 
the  4th,  1896  exactly  33  years  after  1  began 
the  fint  stfoke  i  am  very  well  aware  that  you 
will  have  some  difficulty  in  believoing  this  state- 
ment I  can  hardly  expect  you  to  do  so  without 
some  little  proof  of  some  kind  or  other — but 
still  as  far  as  you  can  take  my  uneiforced  word 
i  can  asme  you  that  wlwt  i  say  is  the  truth 
absolutely  the  truth — you  may  take  it  that  i 
should  not  take  upon  mysoU  the  terrible  Re- 
sponsibilitv  of  declareing  before  the  World 
that  i  had  solved  the  Problem  of  aerial  flight 
if  i  had  not  reaty  done  so."  Later  on  he  gives 
a  truism  often  forgotten  :  — "  before  you  can 
hope  to  do  this  you  must  make  yourself  well 
acquainted  with  the  principles,"  and  says, 
"you  must  keep  studying  the  mechanical  action 
of  the  natural  fljnng  machine  the  Bird  till  you 
fairly  Recognise  liovv  the  whole  thing  is  done 
this  is  ijuite  open  to  you  have  as  many  les8on.s 
as  yon  lilw  all  ia  free  dame  nature  unlike 
mecreny  man  gives  splendid  lessons  free."  He 
then  states  : — "  I  venture  to  say  this  invention 
will  bo  full  of  supprises  especiealy  to  the  aoieiip 
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tific  world  but  tlic  most  suppriM'inj;  supprise  of 
all  will  most  uadoubtedlv  be  the  suppme  that 
anything  ho  eKtramely  simple  was  not  He«>n  j 
long  before."  Speaking  of  artificial  flight,  lie 
Hays  : — "it  is  destined  tu  come  all  thin8:s  point 
to  this  end  we  can  not  stand  still  even  if  wp 
wished  it."  Bot  here  comes  a  really  novel 
reason  for  the  derinlifUty  of  &  flying  maoluBe : 
"Till-  iiir  is  (Icstinod  to  he  tho  great  highway 
of  tho  worlds  commerce  in  the  future  bfcauM* 
the  Lmd  will  bo  ^vanted  for  a  more  important 
purpose  namely  that  of  growing  food  for  the 
teemenng  millions  that  will  by  and  bye  inhabet 
the  earth  curious  cniigli  just  as  Stephenson-- 
invention  of  the  Railway  and  Locomotive  ^ 
engine  Robed  nuuikind  of  millions  of  acres  of 
fertile  Lnnd  so  will  the  invention  of  the  Fairy 
t'arraige  of  the  future  the  flying  machine  re- 
store this  Land  back  to  its  right  purpose  tliat 
of  growing  food."  Then  cornea  a  point  on  which 
we  oertainly  beg  to  differ  wXk  lius  rauasinn- 
ing  autlionfy.  "It  is  very  difficult  for  me  or 
any  one  else  to  say  but  I  should  gess  that  the 
epeod  of  the  first  practical  and  safe  flying 
machine  would  be  from  two  to  four  miles  an 
hour  it  most  certainly  will  not  be  very  fast." 
We  think  it  will ;  however,  our  correspondent 
is  encouraging  when  he  tells  us,  "I  consider 
travelini^  in  the  air  will  be  in  time  to  come 
about  the  saftest  mode  of  travel  as  well  as  the 
plesentest."  We  liope  it  will  be  so.  Mr. 
ChuUis  then  takes  us  rather  into  liis  confidence 
when  he  describes  the  trial  nuushine  which  he 
proposes  to  bidld ;  *  It  iHSl  be  ooostrooted  in  a 
very  fanrifnll  stile  with  the  true  design  dis- 
guised as  inu<h  as  Possible  for  Reasons  you 
will  understand"  (which,  however,  WO  don't) 
**as  I  have  designed  it  it  will  be  •  spendid 
looking  ftfair  in  fkct  it  will  be  more  to  pleara 
the  eye  more  th;;ri  for  any  other  ptirpose  (this 
we  can  quite  believe)  "  this  you  will  understand 
wilt  be  in  Reatily  the  fikt  practical  flying  ■ 
madiine  ever  constructed  in  the  world's  his- 
tory." **  Praps,"  he  says,  "  you  will  be  a  little 
.supprised  when  T  tell  you  that  I  have  not  a  j 
Mingle  drawing  or  a  moddell  of  any  kind,"  but 
adds,  "  but  this  does  not  matter  in  l^e  least." 
He  enils  up  the  long  correspondence- -which,  hy 
the  way,  wo  shall  bti  happy  to  show  to  anyone 
inten'sted  in  it — by  saying:  "A  great  industry 
will  follow  this  (inreation)  that  will  be  in  time 
to  oome  so  vast  and  farreaobing  in  its  proper- 
tions  that  the  Great  Railway  mdustry  of  the 
world  gigantic  as  it  is  will  pale  before  it  as 
the  morning  star  Pale*  beforo  tho  tadfaat 
rianiig  oua." 

»"  mm* 

lieceat  PubUcatioas. 

Kite  Experiments  at  the  Weather  Bureau 

(I'nited  States),  by  Prof.  Manin,  i-  a  reprint 
of  articles  wliicli  have  appi-ared  in  the 
"Monthly  Weather  lieview,"  bi>ginniiig  April, 
1898. 


In  Novembor,  18B6,  Ptof.  W.  Moore*  the 

chief  of  the  Weather  Bureau,  directed  the 
aiitl'or  to  consider  the  subject  of  kites  and 
auxilmry  apparatu2>  tor  the  meteorological  ex- 
ploration of  the  upper  air.  The  result  la  that 
Piraf .  Blarrin  haa  oondnoted  a  most  interest- 
ing and  useful  inTestigation  in  scientific  kite 
flying,  and  the  book  forms  what  is  probabl|y  tho 
first  work  devoted  to  the  subject. 

Dr.  Andrew  Wilson,  of  Glasgow,  seems  to 
ha«o  boon  one  of  tho  flnt  to  apply  kitoa  to 
uotoonk^gioal  purposes,  and  an  aooount  of  his 
experiments  in  174?>  an'  recounted.  Mr.  Birt 
in  1H47  flew  a  kite  at  Kew  Ob'-ervatory  for  ob- 
taining measures  of  the  temperature,  humi- 
dity, etc.,  of  the  air.  Mr.  Douglaii  Arclii- 
bald's  eacperimoDta  in  1883  am  then  nferved  to, 
and  those  of  Ur.  Eddy  in  tho  United  SUtes  in 
lB9f1  After  mentioning  the  experiments  of 
Mr.  A.  L.  «otch,  at  Blue  Hill,  of  Mr.  Har- 
grove in  Australia,  and  others,  tho  author 
describes  the  fii^t  attempts  at  the  Weather 
Bufsan. 

ProfeflBOir  Manin  iiumts  on  the  importance 

of  applying  scientific  principles  in  tho  construc- 
tion of  the  apparatus,  instancing  the  slow  de- 
velopment of  the  steam  engine,  which  became 
built  up  piece  by  piece,  and  took  nearly  900 
yean  to  beoome  an  effioiant  madiine.  Elooferie 
generators,  on  the  other  hand,  of  which  "alt 
tlie  principal  elements  of  their  theory  had  been 
fully  developed  befon>  the  devices  were  in- 
vented," attained  the  higheat  state  of  perfeo> 
tkm  within  a  fair  yean. 

There  haa  always  boon  an  nnoeitainty  with 
kite  flyers  aa  to  whether  it  is  best  to  employ 
one  big  kite,  or  several  small  ones  in  tandem. 
The  writer  points  out  that  the  tension  on  the 
string  varies  greatly  when  only  one  kite  ia 
fljing,  owing  to  the  tumoltuoos  and  eter* 
changing  ohaiaoter  of  the  wind.  These  varia- 
tions are  very  much  less  with  two  in  tandem 
2tX)  or  300  feet  apart.  With  a  tandem  of 
several  kites  the  strain  is  naturally  still  more 
nearly  cottitattt baft  ktar  o&  ho  adda»  "Tot 
the  gun  in  atoadiniiiia  whan  nova  than  two  or 
three  kites  are  employed  ia  entirely  unimpor- 
tant, and  a  large  kite  in  more  eSeotive  than  an 
equal  surface  in  small  kites." 

The  firtit  experiments  were  made  with 
'^Malsy"  kilos.  Thoso  aio  foimed  of  a  fouc' 
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aided  idsoo  of  stuff  or  ptpedr  alnldwd  on  • 
{nmevork  oondatwig'  «f  tvo  sticks  of  about 

equal  length,  cros^sinp  one  Jinotlior  at  a  point, 
say,  a  quarter  of  the  length  from  the  top  of  the 
upright  stick,  tlie  cross  stick  being  bowed  back- 
wudft.  general  coiio1un0ii»  howivrer,  is 

tlttt  aiiig|»iplMW  Utoe  ere  lielieTed  to  be  less 
nliebte  than  kites  oi  the  cellular  type."  The 
latter,  though  hoavif>r  in  construotiOBp  being 
much  steadier  iu  ntrong  winds. 

As  regards  the  theory  of  kiie  ilyiug,  Prof. 
IfairiD  poxBte  out  that  there  ai«  Htb  indepen- 
deint  fonee  to  be  eonwdewd.  Not  enljr  hev* 
we  to  take  into  account  (1)  the  pressure  of  the 
wind  on  the  kite  surface,  (2)  the  atf  rnrtion  of 
gravity,  and  (3)  the  tension  of  the  string,  but 
also  1,4)  the  attraction  of  gravity  for  the  string, 
and  (6)  the  wind  preasura  on  the  atting.  The 
two  last,  dkoaf^  not  of  ameb  importanoe  when 
tlie  etrings  are  short,  become  very  necessary 
of  conKidoration  when  miles  of  line  hare  to  be 
lifted  to  the  skies. 

The  analysis  of  the  forces  acting  on  the  kite 
ia  oarefully  gone  into,  and  diagnnw  given  to 
liunr  the  diieotioB  and  amount  of  the  leanltant 
prebsuro.  The  lift,  increasing  with  the  strength 
of  the  wind  and  the  lightnoss  of  the  kite,  and 
tile  drift,  consisting  of  the  horizontal  action  of 
the  wind,  augmented  by  the  sijn  Motion  and 
by  the  pveaeiife  on  the  iront  edges  of  the  Ute, 
combined,  are  opposed  by  the  poll  of  the 
string. 

We  are  incliniHl  to  tliink  that  Prof.  Marvin 
takes,  perhapii,  rather  too  much  account  of 
gravity  as  a  oondition  of  importanoe  to  be 
considered. .  Though)  .of  course,  in  a  yvry  light 
wind,  its  influence  may  be  considerable,  still,  a 
kito  weighing,  say,  5  lbs.,  will  usually  show  a 
pull  on  its  lino  of  some  5U  lbs.,  and  oft«u  as 
mnoh  as  three  tamra  thai  amoiut.  But  then, 
on  the  other  hand,  moet  of  tiie  Idtea  used  by 
him  seem  to  haTe  been  vwy  heavy  onee. 

The  position  of  the  centre  of  pressure  is 
gone  into;  also  the  effect  of  arched  surfaces. 
Another  important  consideration  is  the  lateral 
ctahali^  of  the  kite,  and  the  effect  of  the 
bandiag  book  of  ilio  ktenl  wing  nufaoif  eo  as 
to  feim  •  dihednd  aii|^.  Ibe  iMolt  «l  an 
crease  in  wind  pressure  is  discussed,  ind-  the 
nee  of  the  osoal  fonn  of  bridle  shown. — 
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One  of  tiie  greatest  (fiffienlUes  that  a  kite- 
flyer  has  to  contend  with  is  the  variability  of 
the  wind  force.  TVio  author  point.s  out  that 
the  force  of  the  wind  at  30  Dules  an  hour  is 
fully  nine  times  as  great  aa  at  10  milee  per 
hour. 

The  tests  and  methods  of  testing  the  lines 
and  other  portions  of  the  apparatus  are  inter- 
esting. A  table  is  given,  sliowiiig  the  relative 
strengths  and  weights  of  various  strings  and 
wire.  Steel  piano  wwe  is,  of  ooorse,  ■hown 
to  be  <lie  most  soitable ;  alnminiom  wire  being, 
OOBsidering  its  small  tensile  strength,  the 
won;t.  The  method  of  joining  steel  wire  pre- 
sents a  practical  difficulty,  but  in  best  accom- 
plished by  twisting  the  ends  together,  "  the 
wiraa  being  evenly  and  nnifotnly  twisted 
eaoh  nbont  «  eonunon  aads,"  and  not  one 
twisted  round  the  other.  The  jeinii|g  of  hem- 
pen cords  is  also  carefully  gone  into.  As  is 
(or  should  be)  well  known,  almost  every  knot 
forms  a  weak  point  in  a  string.  But  from  a 
number  of  trials.  Prof.  Marvin  found  that  a 
"  bowline  "  was  by  far  tlie  atnmgest  knot ;  in* 
deed,  the  avemge  of  10  tesits  shows  the  break- 
ing strain  to  be  greater  with  such  knotn  than 
without  1  But  this,  of  course,  can  only  be  :K!- 
counted  for  either  by  the  ohanoe  of  having 
selected  some  stronger  pieces  for  the  knotted 
sj^nmens.  or  that  the  method  of  holding  the 
unknotted  cord  wae  not  quite  efficient.  The 
writer  makeo  no  mention,  however,  of  splices, 
wliicli,  thougl)  perhaps  dimouit  to  make,  are 
probably  more  satjitfoctoiy  than  any  knots* 

Deaeriptions  are  given  of  the  methods  of 
eye-«p]idng  the  wires,  of  reeling  in  the  lines, 
and  meR'iuniig  their  lengths  and  tension. 

Illustrations  are  given  of  ^ome  15  different 
forms  of  Mlluiar  kites,  and  no  less  than  36 
kinds  are  deecribed.  We  «an  only  state  shorUy 
that  the  eifoetive  sustaining  sorfaoea  of  tlieso 
varied  from  6  to  45  aq.  ft.,  the  weight  per 
sq.  ft.  being  about  .05  to  .07  lb. 

The  strengths  and  weights  of  various 
materials  for  kite  ceostructioa  are  carefully 
gone  into. 

The  "catenaxy,**  or  enrvo  of  the  retaini^( 
line,  is  treated  of  from  a  mathemntioat  point 

of  view. 

Altogether  this  little  work  focroe  a  most  com* 
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ptete  Mooiint  ol  Uto  fljing  bom  •  adantilo 
Mid  pnMiticat  poipt  of  twv,  and  ifc  will  form  s 
texi-tKwk  of  tbo  greoteit  ▼•loe  to  tbe  Idto* 
fljer. 


Foreign  Periodicals. 


L'Amphite  (Paris)  for  Jatwiary-tVbnian- 
comraencPR  with  a  slmrt  jHcount,  by  M.  W.  dp 
Fouvi«lIe,  of  "  M.  B»'rth(>lot  und  bis  Connec- 
tion with  Scientific  AerouAUtics."  Then  fol- 
lom  tlM  "SpeMh  of  M.  Joiimhi,'*  dolimd  ot 
the  bonqiMt  of  the  aeronanU  of  the  Siago  of 
Patv,  which  was  held  in  December  last.  Tli*" 
speaker,  it  may  be  remembered,  escaped  from  i 
Paria  in  a  bailoon,  in  order  to  obaenre  an 
oolipM  flfthoivi  in  Algeria.  A  datiibd  mm- 
tmted  doMmption  by  M.  Hondto  «r  tte  bd- 
loaQ  Mid  inatromenta  sent  up  from  Paris  in 
connection  with  the  "  International  Ascents  " 
for  the  exploration  of  the  higli  repion*  fref erred 
to  elcwwhere)  is  given,  also  short  uccouuta  of 
tho  othor  Iwllooii*  wmt  np  oa  that 
Fioeeediiig*  of  tho  ''CoinaiiMiM 
d'A^roNtation/'  Vi%ompte  Decazes 
his  elaborate  "Thporv  of  thf  l>vniimic  Soar- 
ing."  M.  G.  Garcm  iui  account  of  an 

Aerial  Voyage  by  Stages." 

VAironmH  (Pvk).  The  Jaaoaiy  ntmiber 
has  an  aftiob  bf  M.  Leopold  DewaafMi,  on  the 
'*La«fc  EiqMriinent  but  One  of  Otto  Lilienthal," 
diiefly  comiiiHting  of  a  tranHlation  from  the 
*•  Boston  Trauseript."  The  author  of  the 
article  points  out  thai  during  the  time  LiUen- 

never  oaoM  to  gnaf »  and'  that,  though  anpeff* 

posed  planes  gp.TB  a  greater  surface  with  hsu 
aprrac^  tlirre  is  «  greater  difficulty  in  thf  Alli- 
ance when  the  centre  of  gravity  in  low.  Mon-^ 
o?ert  in  a  machine  subject  to  the  variable 
goste  of  triad,  it  ia  espeoiallj  important  to  ha>Te 
a  gpod  oontral  of  tho  bahuioe. 

The  ifisue  for  February  contaiuH  an  account 
extracted  from  the  Illustrirtc  Ziitung  of 
"StentBel's  \\ ing  Machine"  (of  which  we  gave 
a  iihort  account  in  our  Uw>t  Li6ue).   The  writer 


pointa  out  that  thii  maohino  doee  not  in  leality 
resemble  so  mnvh  the  appaiatna  «f  Lilienthal 

OK  the  models  made  "^ome  years  ago  by  M.  de 
Villenenve  and  by  M.  Penaiid.  The  nnvhine 
MUHpended  from  a  horizontal  wire,  along 
whkii  it  toavoU  prapeiied  hf  the  beata  of  the 
wingii.  Mr.  Stentael  mtenda  bnildnig  a  laigsr 
machine.  The  "Bill  for  the  Encouragement 
of  Aerial  Navigation,"  bmtip;ht  before  Congresa 
in  the  Vnited  StateH  in  forms  the  subject 

of  an  article  by  Mr.  Jame^  Meunn.  Reports 
of  the  meotingM  of  the  Sociute  Fran^aisc  de 
Navigatiott  AMenne  follow. 

Hm  Ifanh  nnodier  conimenoeK  with  a  tnma- 
lation  of  the  "Funeral  Oration  on  Otto 
Lilienthal,"  delivered  by  Dr.  K.  Mii1l*>nboff  in 
Beriin,  the  remainder  of  tite  journal  being 
taken  op  with  aooounta  of  the  proceediagH  of 
the  8oeiet7,  irfiieh  inolade  many  inteiorting 
annommemente,  moatly  onlled  from  the  pwiodi- 


Notable  Articles, 

{Jan,,  Feb,,  Monk,) 


Enginrrri'iff,  Jan  i. —  Detailed  Description  of 
"  Cellular  Kite.'  By  L.  HASoaAva  {vide 
pdf^t  9). 

Sdtntijk  Ameruari,  Jan,  33. — Illostrated  Descflp* 

tion  oC "  Dr.  VVardwell'i  Folding  KiU." 

Nature,  Jan.  22.— Letter  £rom  S.  E.  Bml  on 
*'FHgbtofBirda." 

BugiMtfr  (FUladalpUa).-.**  Mr.  RllA  Moa  for 
a  NavlgaUa  Billeoa."  ninmilad. 

Nmtwt,  Feb.  33.— Letter  firom  F.  W.  Headlqr  oa 
'Flight  of  Golta." 

CasseU's  FamUy  Mttgutine  for  March.—"  With  a 
Caman  In  the  Cloada,"  by  Mavbhs  Fabmmi. 
An  iUminted  aooonot  ef  a  ballooa  Mp  hi 
France  with  M.  Besan9on.  lasting  nearly  18 
hours,  during  which  a  anoriMr  ef  phologcapha 
were  taken. 
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Ai»/>-  Graphic,  March  23.—"  S**""*"!!  the  Atmo- 
sphere.' il!ustiml«d  account  o£  tha  Intar* 
naUonat  asceois. 


la  the  V'^itfd  Srrvice  Magaxine  or  April  will 
appear  ar.  article  on  "The  Conquest  Of  the 
Air,"  by  Capt.  Baden  Powell. 

In  the  Strand  Magazint  for  Jnne  will  appear  an 
article  on  "Aerial  Photography,"  by  Mr.  G. 
Fitzgerald. 

eii 

Applicattons  for  Patents. 


770.  Jaa.  it,  1897.  R.  M.  BALaroN.  46. 
Lincoln's  loo  Fielda.  ImpFOVomonte  In  Flying 
MaohloM. 

1S78.   |aa  28,  1897.    JaMsa  MoaaiB.  xa^ 

Houldswortb,  Street.  Glasgow.  Improvementa 
in  Aerial  Navigable  Veaaela  and  Apparatus 

in  connection  therewith. 

2351.  Jan.  29,  1897.  J-  D.  Whitb,  Faiifield^ 
Redhiii,  Surrey.  Improvamanta  in  Flying 
Machinea. 

3608.  Feb.  lOi  1897.  F.  W.  Lanchester, 
18.  Southampton  Buitdiqga.  Improvamanta 
in  Aerial  Maohlnea. 

• 

5116  Feb,  «5,  1897.  VoLDERAUfcK  and 
M  I.  V.  Brackbbosch,  28,  Southampton  Build- 
lags.  VV.C.  Improved  Apparatua  for  En- 
abling Captive  Balloona  to  Travel  along 
a  Fixed  Une  of  Rail. 

5150.  Feb.  25,  1897.  A-  Qubntin.  hi, 
Ibiton  GaidcD,  E.C.  Improvamanta  In  op 
Relating  to  Flying  oi»  Soaring  MaoMnaa. 

68M.  Feb.  27,  1897.  H.  H.  Lake,  45. 
Soaibampton  BnUdfaiga  (fMm  Edmokd  Avoslot, 
France).  An  improved  Wheel  for  Propelling 
or  Steering  Shipe  and  Aeroatate. 

MSO.  March  a,  1897.  A.  J.  Bovlt.  xiz, 
Hattea  Gardeo  (froo  FmiTz  Jonb,  Germany). 
Improvementa  in  or  Relating  to  Aerial  or 
Flying  Maohinea  or  Veaaala. 


5591.    March  2,  1897.    Robbrt  Soott,  it, 

Baron  Struct,  T'cntonville  Rna-i,  Improvements 

In  Regulating  the  Aititudee  of  Aerial  Bodiea. 

5789.  Iludi  4,  1897.  B.  N.  Uoleswoktb* 
Hbpwoktr,  3.  John  Dalton  Street,  MandMlter. 
Improvementa  in  Flying  Maohlnea. 

6320.    March  10.  1S97.    F.  B.  SlMils,  4, 

South  Street,  Finsbaiy.  ImpTOvamenta  In 
Flying  Maohinea. 

6678.  March  13.  iSf?.  A.  A.  Faia,  53. 
Chancery  T.nne,  Loodoo.  ApparatUO  fOP 
Aerial  Navigation. 

7012.  March  17,  1897.  Rudolph  DttaiL, 
28,  Southampton  Buildings,  London.  Improve- 
menta in  Supplying  Eleotrioal  Energy  to 
Eleotrieally  Fropellad  Aerial  Machinea  and 
Balloons. 

-  »e»^ 


Patents  Published. 


From  the  IUu»trated  Official  Journal, 

17,688,  September  $3. 1895.  Kitea.  BadbM' 
FowBu,  B.  F.  S..  Gntiaf  CMb,  Loodsn, 


The  ftaaa  eoaatats  aoMtlalty  of  thiae  mala 

poles,  two  of  which  b,  ai«  arranged  at  fight 
angles  to  the  third  pole  a,  as  shown  The  poles 
b,  b<  may  be  attached  to  the  pole  a  by  stays,  or 
the  kanm  may  be  held  together  by  the  cambric  of 
the  klla,  vphldi  to  provided  with  podala  to  leoelve 
the  endu  of  the  poles.  The  fabric  of  the  Ute  to 
either  hexagonal  or  netaogolar  in  abape. 
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18,773.  OetolMr  7.  S895.  Oaptlv«  balloons. 
RnDii«»«,  A.,  AniMiig,  RhmnhainiiMKHtawe 
aj,  Gemanj. 


The  balloon  is  elongated,  and  one  sld*  is  kapt 
towards  the  end  by  having  small  balloons  or  a 
crescent  shaped  ooe  B  at  the  other  end.  The 
part  opposed  to  dw  irtnd  ia  kept  inflated  by 
Baking  aa  opedof  « la  tho  other  and  towards  tha 
wind  and  throoKh  which  it  enters.  To  the  holding 
down  ropes  c,  c'  are  attached  pulleys  ii.  a'  through 
which  pass  cords  b,  6*  which  are  attached  to  other 
ceida  at  flihowii. 


Balloona. 


18,148.  Oclobar  8»  1899. 
Cook,  T.  D..  deadoo,  Tofqaay. 


Tha  aaroatat  is  made  firih'ahapwd  and  is  stmmth- 

ened  by  a  horizontal  band  C,  to  which  the  netting 
F  is  attached,  so  that  the  aerostat  may  serve  as  a 
parachute  in  case  it  bursts.  A  wooden  cane,  or 
similar  rigid  firaawwork  B  lends  to  strengthen 
tfaa  aaroatat  and  dlataod  it  la  case  of  cdlapse. 
G  is  the  car  and  H  the  motor  chamber  :  there 
are  two  propellers  D  at  the  rear  and  a  rodder  E 
in  front  of  the  madiine. 


19,984.  October  14. 1895.  Flying  machJno. 
MiDDLBTON,  H.,  3.  Wellesley  Villas,  WelUngtoa 
street,  Slough,  Buckinghamshire. 


The  car  d  and  motor  are  supported  by  two 
aerostats  J!',  which  are  drawn  against  each  other 
by  an  elastic  connection  i  and  are  thus  prevented 
from  becoming  flaccid  :  this  is  further  effected  by 
placing  inside,  as  at  c,  c\  or  partly  surrounding  the 
base  of  the  aerostats  aaWllar  vsssala.  wUdi  act  as 
condensers  for  the  steam  from  the  motor,  the 
density  of  the  gas  in  b,  6'  being  controlled  by 
rsgnlating  tha  admissien  of  the  steam  to  the  oon- 
denst^rs  r,  r'  and  to  the  condenser  A  on  the  car. 
The  beat  from  the  engine  is  screened  from  the 
aerostats  by  a  diMd  *  whkh  Is  made  large  enough 
to  act  as  a  parachute  in  case  the  aerostats  should 
be  iiynredf-wben  the  car  and  shield  can  be  readily 
dtswwiimrtsd  firou  then.  Steering  is  effected  by 
a  propeller  r  which  may  be  worked  from  the  en- 
gine at  will,  and  the  plane  of  which  may  be  varied 
by  band.  The  apparatus  is  propelled  by  wings 
driven  by  a  motor  in  the  manner  described  in  some 
of  Applicant's  prior  Specifications,  as  Specification 
No.  13.945.  A.D.  1888,  and  the  wiogs  may  be 
turned  by  hand  so  that  thay  wUI  tukB  a  stroke  la 
any  desired  direction. 

19,370.  October  15.  1895.  Overhead 
railways.  Jbnsbn,  l\,  77,  Chancery  Lane, 
Londoa.— (Bsrik      Bangkok,  Sim.) 

Vehicles  on  overhead 
railways  are  partly  sap- 
ported  by  balloons.  The 
overliead  structure  con- 
sists of  posts  M,  cross 
girders  d,  and  ropes  or 
rails  S  oa  which  the 
vehicle  runs  and  is 
guided.  The  balloon  B 
ia  ia  coflspartaisnU  at- 
tached to  the  top  of  the 
vehicle  V,  which  is  pro- 
pelled hf  a  saitaUe 
motor  and  provided  with 
guide  and  ronning  wheels 
as  sfaowa.  Saib  t  are 
attached  to  tha  ride  of 
the  balloon 
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Pfcnch  PateaU*— PoUUiea  1896. 

&6a,9l0.    Jan.  2.    Pnmmatoit.  Wlal 
Ship. 

fl6S,176.    Jan.        Bbmbr.  Appai*«tut 
for  OlfMUng  Mloon«. 

253,705.  Feb.  4.  Toth.  Flying  Apparatus 

953,831    Feb.  10.  LuDvio.  Dynamic  Fly- 
ing Machin«. 

854494.    P«b.  a6.    Gxamibm.  DiHglbIa 
Aerial  Apparatus  to  Replaoe  Balloons. 

fl54t807.  Feb.  nj,  Tmcotbl  and  Bboovrt^ 
imppovamanta  la  Aarial  Appamtua. 

254.222.    Feb.  29.    FiLIPPl.    Aerial  Appa- 
ratua. 

254,507.  March  4.  Haavi. 

265,717.  April  ai.    Koocb.    Aarfat  Pro- 
pel la  r. 

S57.08S.    June  30.    Dhsottb^  DIHglbla 
Balloon. 

257,853.  July  6.  DiBSBL.  Transmission 
of  Current  to  ElaotHc  Air  Shipa. 

268.837      Aug.  II.     EsAV.  OIHglMa 
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March  10.  Hr-MAN-,-  Israel,  ScbonfelTc 
Str  15,  Dresden.  Flying  Machine  with  Bird 
like  WInga. 
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Flight  and  Flying  Machines-^ 

I^ccent  Progress, 

As  oonaadorBblti  progress  has  boon  made  in 
solring  tho  problem.  tS  fligbt  during  tbe  past 
fpw  years,  a  dioft  aoeoont  of  tbe  present  oon- 

difiori  of  affairs  may  be  of  iiitfmst. 

For  convenience  sake  Ute  subject  will  be 
divided  into  tho  following  sections  :  — (1)  Tho 
air  and  its  relation  tu  fli>;ht.  (2)  Tlie  methods 
of  measuring  the  air  force.  (3)  Tho  forces 
acting  on  a  body  in  flight,  and  tho  conditions 
of  equilibrium.  (4)  tho  stabiUty  of  fijing 
Itodiee.     (3)  Tbe  power  requind  for  li^t. 
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(6)  The  flight  of  binbi  and  insects.  (7)  The 
principles  of  propulsion.  (8)  Fuel.  (9)  Motors. 
(10)  Materials  for  construction.  (11)  Design 
of  flymg  machines.  (12)  The  flyin^^  machine 
in  peace.  (IS)  The  flying  mitrfiino  u  time  of 
war. 

(1)  Thb  Ant,  AKD  ITS  BiiiAvioir  vo 

Flight. 

^Tbe  general  nature  of  tho  air,  its  composi- 
tion, motion.s,  etc.,  havo  long  been  known, 
but  it  is  unly  rt'<x>ntly  thitt  the  put  pla>jed  tif 
it  in  flight  bas  been  realised. 

Brii  fly,  it  may  be  said  that  the  fonotions  of 
tlie  air  as  regnrds  flight  are  t-.vn,  viz.,  to  sup- 
ply a  forcij  which  will  support  the  weight  of 
tbe  body,  and  to  furnish  a  foroe  wiiich,  when 
combined  with  that  applied  to  the  nrop^Ung 
imtrunent,  will  overcome  the  remtanoe  to 
the  forwaril  motion  of  tho  body.  For  in- 
stance, in  thv.  Maxim  flying  nuiciiine,  the  ver- 
tical component  of  tho  total  air  preaeore  fonnM 
the  supporting  foroe,  while  tho  force  applied 
to  tho  propellers,  combined  with  tho  re-action 
of  the  air,  furnishes  the  power  rfcjuin-d  to 
overcome  tho  liorizontal  component,  and  drive 
tho  mnchint'  iil^'ug- 

As  regards  the  air  itself  tho  principal  point 
to  notice  about  it  is  ita  changeablene8.s.  Not 
only  the  strength  of  tho  air  form,  but  also  its 
direction  and  point  of  application,  are  aobject 
to  very  rapid  changes.  For  instanoe,  in  even 
moderate  gales,  great  changes  ])\iicv  in 

tho  foroe  of  the  wind,  while  at  almost  any 
time  the  friction  of  the  air  against  the  rough 
sur&Mse  of  the  earth  causes  tbe  direction  of  tho 
air  onrrents  to  vary  very  considerably.  Again, 
at  the  equator,  tho  heat  of  the  sun  forms 
vertical  curnjnts  which  materially  assist  birds 
in  t«rtain  kinds  of  flight,  while  even  m  a  hori- 
/.ontal  wind  tbe  angle  at  whidi  a  flat  plane  is 
placed  causes  very  great  variations  in  tbo 
position  of  the  centn?  of  pressnre,  or  poiBt  of 
application  of  the  air  foroe.  • 

ft  la  evident,  tbefefore,  timt  an  aoovnte 
knowledpp  of  the  action  of  the  air  under  vary- 
ing circumstanccK  is  of  tho  highest  importance, 
and 

(2)  Thk  Mbtuod  of  Mkabusing  tiub 

Ant  Fowm 

will  now  bo  described.   First  of  all,  as  to  what 

5s  meant  ])y  tin-  air  force.  Supp  a  ul.iy.r  mc 
square  foot  in  area  (1'  x  1 ')  inclined  at  an  aogle 
of  30",  to  be  driven  horizontally  through  we 
air;  then  it  will  be  found  that  the  air  pres- 
sure on  the  upper  side  of  the  piano  is  le«ia  than 
the  air  pfooouce  on  the  lower  aide,  and  that 
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consequontly  there  will  be  a  resultant  air  force 
pressing  the  plane  upwards  and  baekvBrds. 
lliis  resultant  air  foroe  is  what  we  reqtdva  to 

know,  and  in  on!  r  to  measure  it,  veiy  ac- 
curate and  careful  experimenta  have  to  be 
carried  oat* 

Sgeakiiig  generally,  it  may  be  said  that 
there  are  two  ways  of  testincr  air  pressure, 
viz.,  the  "Opi'n  Air  Method"  and  the  "Still 
Air  Method.''  In  the  former  the  bodji  the 
effect  of  air  upon  whidi  it  is  desired  to  test, 
is  fixed  in  suitable  apparatus,  and  expo<;od 
to  the  action  of  the  wmd.  Acciirate  record- 
ing apparatus  is  then  employed  to  find  the 
point  of  appUoadon,  direotwn,  and  magnitude, 
of  tho  air  foroe  iindar  difiersnt  drcumstanocs, 
and  thu!^  the  effect  of  the  air  on  the  body  in 

auestion  is  found.  In  the  "Still  Air  Method" 
bo  body  to  be  tested  in  made  to  trarel  in  a 
straight  or  circular  p;ith  in  still  air.  and  the 
necessary  mcastiromonts  taken,  as  explained 
above.  The  p\^at  obj«x'tion  to  the  former 
method  is  the  difficulty  of  obtaining  accurate 
resutts,  owins  to  tlio  constant  diangea  of  tlko 
wind's  diriifi  III  and  most  experimenters  are 
now  in  favour  of  carrying  oat  experiments  by 
the  second  metliod,  whida  girsa  bettsr  results, 
though  rsqaiiing  larger  and  mors  expensive 
apparatns.  A  very  complete  deecription  of 
the  "^rill  Air  Method"  of  working  is  given  in 
"  Experiments  on  Aerodynamics,"  by  Prof. 
iMptty,  of  the  Smithsonian  Inst.,  U.S.A. 

As  repards  the  results  of  experiments,  the 
following  is  a  brief  summary  of  the  most  satis- 
foetoiy  ones  to  tlie  pwesiit'  date > 

Cnttre  n/ Prenmir,  or  Point  of  AppUroHm  of 
the  Air  Force. 

(ci)  Flat  P!(ines. — Fontion  Tariea  consider- 
ably with  the  augle  the  plane  makes  with  its  path. 
If  angle  =  90*  C.  of  P.  is  at  centre  of  surface  ; 
when  the  angle  ia  small,  mj  6*  or  so,  the  G.  of 
P.  ii  about  |  of  tin  leagtii  of  tiw  mu^Mo  iron 
the  front 

(h)  Currcd  Surjacef. — With  small  Burfaccs, 
having  a  curvature  of  ^,  the  C.  of  P.  remains 
nearly  constant  in  position,  wit.,  at  about  |  of 
the  length  from  the  front  eter-  fnr  angles 
between  about  Q°  and  GU".  Lx  tnan^'ular  lihaped 
surfaces,  base  foreK.ost,  the  C.  of  P.  coincides 
nearly  with  the  centre  of  gravite'  at  angles 
between  0*  end  60%  »  very  imporant  fact,  as 
will  bo  seen  whoa  diseinnng  the  fliglit  of  birds. 

(c)  Bi'diif. — No  v^ry  satisfactory  results  as 
yet  obtained.  With  what  are  called  '*fair 
shaped "  bodies,  there  is  probably  veiy  little 
chanpfc  of  position  of  the  C»  of  P«  at  angles 
between  0*  and  6(V. 

I  Ant  of  Aciim  of  thr  Air  Vnrrt. 

in)  Flni  Planei.— For  an  indefinitely  thin 
piano  flio  lino  of  aetleB  is  perpendioiur  to 
the  surface  ;  but  if  the  plane  has  even  a  small 
thickness,  the  lino  of  action  varies  very  con- 
sideralfy  frmn  tlw  perpendioular  at  unall 


angles.  The  reason  of  this  is  that  the  pres- 
sure on  the  head  of  the  plane  (viz.,  tho  thick- 
ness) is  large  in  comparison  with  the  pressures 
on  the  upper  and  lower  surfaces,  and  conse- 
quently the  line  of  action  of  the  resultant  air 
preflsnre  is  thrown  baek  from  i3b»  perpen- 
dicular. 

(&)  Curved  Surf acfs.  Tho  pcitinn  rf  t!in 
line  of  action  in  thetie  cases  is  so  variable  that 
it  must  be  found  ezperinMiitallj  in  ordar  to 
get  satisfactory  results. 

(c)  Bodie».—ywj  few  result*  as  yet  pub- 
lished. With  «*fair  sfaamd  **  bodies  the  lino  of 

action  is  probably  nt  ulv  ]i  rpcndicular  tO  the 
major  axis,  at  angles  between  u'  and  SO*. 

Mafpiitwh-  of  the  Air  Jh'orcf. 

(a)  Flat  P/an^jr.~When  perpendicular  to 
path  of  motion,  p  —  'QOlftSV^  is  the  formula 
given  by  LAOgley,  and  this  he  con8i<ler9  correct 
to  within  about  10  per  oent.  For  inclined 
planes  Langley  found  JHiehenin*s  foravla 

p  =  B'  anitoUe  (aee  Channte*o  iV». 

l-f-ain^a  * 

grm  in  Fifing  JfoeAine*). 

(by  Cwrved  Surfatxt. — The  best  results  pub* 
lisbed  are  those  given  by  Lilienthal  (see  D*r 
Vogel Jiug),  who  «xperiracntfd  with  wiug-sbaped 
surifaces  having  a  etc.,  curvature.  The 

shape  of  the  forfaoe,  and  the  amount  of  oor^ 
vaturc,  aifoefc  tho  pMMNUOa  ao  much  that  ox* 
periment  ia  abaolntdy  neoeMty  to  get  good 
results. 

(c)  Bodies. — Very  few  results  published,  hat 
it  is  quite  clear  t^iat  "fair  shaped  bodies"  ink* 
mensely  reduce  the  resistance  to  forward  mo- 
tion ;  in  fact,  with  some  shapes,  when  moving 
horizontally,  tho  forward  iMutaaoo  is  inde* 
finitely  small. 

TUm  above  are  aomo  of  the  loealta  obtained 
experimentally  with  the  usual  class  of  testing 
apparatus,  but  it  appears  desirable  to  draw 
attention  to  a  tlieory  of  the  movement  of 
bodies  through  fluids,  called  the  "Stream 
Lino "  theory,  which  seems  to  be  of  great  im- 
portance in  connection  with  this  subject. 

When  a  weightle&s  bodv  of  stream  line  form 
moves  Unou^  a  frietioailesa  fluid  it  has  been 
shown  by  Fronde  that  tho  resultant  air  force 
on  it  ^  0,  and  that  conseqtiently,  since  no 
other  force  acts  on  it,  if  it  b  once  put  in 
motion  it  will  move  on  for  over.  Now  air  is 
practically  friotioidesa,  and  the  body  of  a  bird 
is  approximately  of  tho  stream  lino  form  ;  con- 
sequently, supposing  its  weiglit  to  be  borne  by 
the  wings,  this  stream  line  theory  shows  tiiat 
the  hofi]/  of  the  bird  will,  at  even  high  veto- 
cities,  have  only  a  v^ry  Rtnall  resistance  to 
overcome,  and  that  no  very  Rreat  power  can 
be  required  to  propel  it.  A  similar  argument 
applies  in  tbo  case  of  tho  wings  of  the  bird, 
which  are  simply  sUphtly  ctm<»d  surfaces,  so 
formed  that  at  any  given  vplocity  the  vertical 
oompomant  of  the  air  pressure  aoung  on  tbem 
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Imlaiioes  the  ««i^t  of  the  bifd,  while  the 
horiKontal  component  forms  a  sniall  forward 

rowsLstanoe,  whicn  together  with  the  small  body 
rt-~i-,tiui(  ('  ahuvc  (Icx  ribed,  are  the  OVlj  foiow 
which  thu  bird  hat*  tu  overcome. 

It  this  theory  is  correct,  it  will  be  seen  that 
it  explaiiLs  whjit  Iia>  so  long  puzzled  all  ex- 
perimenters, ri£.,  how  such  a  small  creature 
U.S  ]i  bird  could  apparently  exert  so  much 
power.  The  real  fact,  of  course,  is  that  owinff 
to  it«  form,  very  little  power  in  reqtdred,  eaa 
that  con«iequint!y  flio  hird  is  not  extru- 
ordinarily  powerful,  an  htun  ofti>n  becu  nup- 
poied. 

Before  leaving  this  part  of  the  subject  it  is 
de<iirablo  to  point  out  to  experimenters  the 
importaiu I-  of  ruxnratoly  recordinir  tlir>  forms 
and  dimensions  of  the  bodies  they  tost,  m 
f^reet  differeaoes  in  leeiiltehave  been  obtained, 
owin;;  to  Komr-  such  in  tttr  r  ns  tli>'  tliickno>.s  of 
a  surface,  etc.,  not  having  beou  talten  into 


(S)  The  Forcks  Actrxr.  o:«  a  BddT  IM 
FUOUT  AMD  THE  CONDITIONS  OF 

EQcibtBinnc. 


moves  it  to  vi|^t  or  left  in  »  lioriioiitnl 

plane. 

In  still  air  a  body  cannot  bo  made  to  rise 
above  its  ori;;mal  li>vel  by  soaring  flight,  but 
when  tbo  air  is  in  motion  it  seems  pos>.ib|i',  by 
suitaiile  steering  (viz.,  taking  proper  lulvan- 
tage  of  the  wind),  to  attain  any  level,  ami  to 
continue  the  motion  of  the  machine  indefi- 
nitely. 

Soaring  Si^t  ia  of  the  greatesjj^impoitanoe ; 
partly  becawae  it  fei  steadily  pnustisM  by  cer- 
tain kinds  of  binls,  buf  cliiofly  because  it 
shows  how  safe  alighting  (the  most  difficult  act 
of  flq^t)  can  be  aiccompllshed.  By  steering  as 
above  explained,  a  machine  can  be  brought  to 
tho  ground  with  little  or  no  vertical  velocity 
(the  first  conf~idiTati()n),  wliiU-  as  n  ganis  liori- 
sontal  Telocity,  this  can  always  bo  made  a 
by  aesinmiK  the  nudiiae  in  a  snit- 

able 


ere  really  only  two  kinds  of  Bight, 
"Driring  Flight '»  and  "Soaring  Flight," 
tbe  former  beinp  exomplifiod  by  a  bird  moving 
along  flapping  its  wings,  the  latter  by  the 
soaring  birds,  wfaidi  move  along  on  motionless 
wings. 

In  driving  flight  three  forces  act  upon  the 
body,  viz.,  thf  air  (at  rest  or  in  motion),  the 
weight,  and  the  driving  force,  and  it  is  evi- 
dent that  in  order  to  kMp  the  wiaehine  in  ai^ 
particular  path  and  more  it  with  a  constant 
velocity,  tbe  following^  conditions  must  be  ful- 
filled:— 

lat.  The  forces  perpendienkr  to  the  path 

must  =  0. 

2nd.  The  forces  along  the  path  must  — 

3rd.  All  the  forces  must  act  tbro^gh  the 
centre  of  gravity  of  the  machine. 

As  will  be  seen  further  on,  the  ^at  diffi- 
culty in  dosi^iii^  a  niacliino  is  to  insure  tli<> 
centre  of  prewsvux?,  or  point  of  action  of  tho  air 
force,  always  coinciding  with  the  centre  of 
gravity,  there  bein;;  of  cojirso  no  difficulty  in 
uuikiug  the  other  two  foroei>  iujL  through  the 
Ksme  point. 

Next,  as  regards  "Soering  Flightt"  similar 
rules  hold  good,  hut  in  this  case  there  is  no 
artificial  driving:;  fort-o,  and  constHjui-ntly  the 
propelling  force  must  bo  got  by  suitably  com- 
mnmg  tho  othi^r  two  in  such  a  manner  that 
their  teenltent  alwaya  acts  in  a  forward  direo- 
tion. 

This  is  done  flthrr  by  aIl>Tiricr  tbe  iticliiia- 
tion  of  the  sustaining  surface,  or  by  using  a 
rudder  to  steer  the  nuichine  up  and  down  in 
A  vertical  p]aa»»  pzeciiwlj  as  a  ahip'a  rudder 


(4)  The  bxAumry  or  Flving  Bodies. 

The  next  point  to  con.sider  is  liow  to  en- 
sure the  "stability"  of  a  flying  body.  By 
"stability"  is  meant  the  power  whidh  a 

niaciiinr^  or  body  must  p(iNS(>,s  of  always  ri^^lit- 
ing  itwlf  if  temporarily  displaced  from  its  nor- 
nud  position  by  a  force  whidi  tends  to  over- 
turn it.  For  example,  suppo'^o  a  sudden 
change  in  the  direction  of  tho  wind  from,  say, 
the  horizontal,  to— ijii  ;  this  will  at  once 
cause  a  change  not  only  in  tbe  direction  of 
the  Mr  foroe  acting  on  a  body,  bat  also  in  its 
point  of  aj  plication,  ami  rtinseqnently,  if  the 
bo<ly  is  badly  desij^aed,  may  overturn  it. 

Next,  as  regards  tho  different  classes  of 
stability.  1 1  is  evident  that  tlio  body  must  be 
stable  in  all  throe  planes,  viz.,  the  Dorizontal 
plane,  the  vertical  longitudinal  plane,  and  the 
vertical  transverse  plane,  the  planes  being 
taken  as  passing;  through  the  centred  gravity 
of  the  body  and  its  jiatli. 

\^  ix'f^ards  the  iiori/.ontal  plane,  stability 
cannot  bo  automtitic  ;  soni'*  kind  of  rudder  or 
Steering  apparatus  must  bo  used.  In  the 
marine  ship  a  Tcrtleal  rudder  or  twin  screws 
are  found  suit  able,  and  for  the  aerial  ship  the 
arrangements  will  be  fsimilar. 

In  the  vertical  longitudinal  piano  stability 
must  be  automatic,  that  is  to  say,^  if  the  air 
ship  is  temporarily  moved  oat  or  its  normal 
position,  it  must  retnrn  to  it  as  soon 
as  the  moving  force  has  c«<a$ed  to  act.  To 
ensure  this  the  centre  of  gravity  of  the  body 
i  should  be  kept  well  below  the  centre  of  pree* 
'  sure  of  the  snstainer. 

In  the  vertical  transverse  plane  stability  must 
also  be  automatic,  and  this  can  be  arranged 
for  as  explahied  for  the  -vertujal  longitudhial 
plane. 

The  question  of  stability  Is  of  the  highest 
importance;  probably  DO  per  cent,  of  the 
failures  in  attempts  at  fliirhi  have  been  d«ie  to 
the  neglect  of  %0»  study  of  this  part  <tf  tSie 
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(5)  Tbs  P4»wbb  Bbooibbd  worn  FWn. 

The  power  required  for  flight  hu  omally 

been  very  miirh  over-t-stimatea ;  for  instaneo, 
ia  the  cose  of  bird^  some  most  absurd  calcu- 
letums  have  bo«n  worked  out,  giving  the 
imwier  exerted  by  them  as  many  hiudvad 
hmm  greater  than  its  real  valae. 

As  oxplaiiu'Ll  alKjvc,  there  nii>  i'  illy  only 
two  lands  of  flight,  viz..  soaring  flight  and 
driving  ili^t,  and  it  i»  deaimUe  to  consider 
(hem  separately. 

In  soaring  flight,  the  only  forces  acting  on 
the  body  are  its  weiglit  mul  the  air;  no  arti- 
ficial force  acta  on  it ;  and  flight  of  this  class 
is  based  solely  upon  skitfolly  comhiaing  the 
Avci^ht  and  air  forces.  As  a  conseqtirnco,  no 
artificial  force  whatever,  or,  in  other  words, 
no  imwer,  is  required  for  soaring  flight,  and 
providt'd  tlio  wind  (or  air  force)  ia  suitable, 
and  propor  arran^t*mt'nts  are  made  for  com- 
l)iriin«  it  witli  tho  force  of  the  weight,  there  is 
nothing  to  prevent  thia  ohuw  of  fli^Iit  being 
carried  ott  udeflmtely  without  any  artifieial 
aid  trhatovpr. 

In  driving  flight  tlif  condition-s  are  difforont. 
Here  two  force*  hav.-  to  be  developed,  vi/., 
the  sustsiuing  and  the  driving  force.  The 
most  suitable  way  of  doing  this  seems  to  be  to 
u^c  ritlior  a  largo  sll^tainin'^  surfaco,  as  done 
by  Maxim,  or  to  construct  the  machine  on  the 
Imee  of  Ffail%e,  and  use  a  largo  tramber  of 
small  surfaces,  somethin;:  liko  tho  «.lats  of  a 
Venetian  blind.  Then,  in  order  to  sustain  the 
body  m  a  horizon  t^d  path,  and  diiv*  it  along 
with  ooBstant  velooity— 

Siutuning  force  fver* 
tical  couiiKjnentolthe 
air  force)    .   ,   ,   .  =  Weight  =  W, 

DriviDg  force .  .  .  .  s  Horizontal  com- 
ponent of  tlie  air 
force  =  K, 

and  the  power  required  to  drive  and  lUtain 
the  body  at  constant  velocity  V 

using  tho  ordinary  units  of  measurement. 

oToonne,  in  order  to  Taiy  the  vclot  ity,  the 
movement  of  the  muss  must  Hp  tnkrn  into  con- 
aideration,  as  would  be  done  in  tho  case  of  a 
body  movtiig  along  the  eartlili  amf  aoe. 

(6)  The  Flight  of  Biri  s  and  Insbcts. 

Tlio  flight  of  birds  and  inaecta  has  always 
been  of  the  greatest  interest  to  aviatOfa,  but 
it  is  only  of  lat<'  years  that  the  true  principles 
of  their  movements  have  been  ducovered. 
1%e  bird  or  insect  is  a  true  flying  maofaine— 
tho  winps  forming  the  sustniner  and  propel- 
ling instrument,  the  body  corresponds  to  a 
car,  the  feet  are  the  rising  and  alighting  ap- 
paratas,  while  the  food  ia  of  course  tho  fuel 
which,  so  to  speak,  drives  the  engine  (tho 
ttuscli  s  of  ill''  wing^). 

As  rcgunb  tho  bird,  a  great  deal  of  informa- 
tion as  to  alie,  dimensions,  weight,  etc.,  is 


per  total 
weight. 


available,  owing  to  the  researohes  of  Mouillard, 
Chanute  and  otln-r-;,  and  (ho  following  details 
are  of  int^'rost,  as  they  ^ivo  some  sort  of  idea 
of  the  prohabli>  dimenstons  of  the  flying  ma~ 
chineH  of  the  future:  — 

SutUtining  Surface.  —  Tho  weight  carried 
per  square  foot  of  wing  surface  of  some  of  the 
principal  birds  is  a  follows: — 

Swallow  276  lbs. 

Gull  435  „ 

Rook  676  „ 

Duck  1.168  „ 

(■See  ^^Fkogress  in  Flying  Marfiinea")  (Cha- 
nute*). 

Motors,  vis»,  pectoral  mosclessfrom  ^to  | 
of  the  total  weight  of  the  bird. 

Power  Dcreloixrd. — Penaud  gives  tho  fol- 
lowing :  — 

Peacock  .  .  1  H.P.per661b9. 

Pigeon  .  .  .  IH.P.  per671bs. 

S|)aiTon-   .  .   1  H.P.  por  l^^J  lbs. 

1-ur  a  gull  (.'hanutc  givtxs  S2\  lbs.,  but  this 
is  probably  an  over-estimate,  as  the  body  re- 
sistanco  was  talcen  rather  high. 

It  is  interesting  to  notice  that  the  Maxim 
flying  machine  was  reauin-d  to  dt  volop  about 
1  H.P.  for  every  50  lbs.  of  the  total  weight 
of  machine  fully  loaded. 

11h>  difForent  flight  manoenvies  of  twda  m^ 
now  be  briefly  described. 

Starting. — There  are  two  modes  of  starting, 
viz.,  running  along  the  ground,  flnppini;  the 
wingii  and  jumping  into  the  air,  and  sprii 
into  the  air  from  a  perch.     The  former 

nuuli  the  Iianlcst  work,  and  souiu  of  the 
hfa\ier  birds  have  great  ditiiculty  in  carrying  it 
out  ;  in  fact,  many  of  them  do  not  come  down 

to  the  ground  h  vi'I  at  all  if  they  cjin  avoid  it. 

A  Hying  iiuichiae  will  have  to  start  some- 
what after  the  firNt  method,  and  will  as  is 
eadly  understood,  have  to  exert  its  greatest 
power  at  that  time. 

Titrninij  in  the  Air. — To  effect  thi*;  the 
bird  raises  its  wing,  on  the  side  to  which  it 
desires  to  turn,  and  also  inclines  its  weight 
slightly  to  that  side. 

(7^V/iNf/.— Thuform  of  flight  is  often  mistaken 

for  "soaring,"  becaufio  the  bird  hold.s  out  its 
motionless  wings  exactly  as  it  dui-s  in  the  latter 
kind  of  fflgbt.  What  really  hai^pens  is  tliat  the 
unexpended  enrrgj'  (J«iV*)  is  utilized,  usually 
t«j  ylide  down  a  gnitle  slope  of  about  ur  ho, 
though  it  is  possible  for  the  bird  to  rise  above 
its  original  position  by  increasing  the  angle  of 
inclination  of  its  wings. 

Snaring  has  been  explained  above;  it  de- 
pend-^ inrndy  on  tin-  skilful  combination  of  the 
uir  and  weight  forces.  It  may  bo  noticed 
here  that,  according  to  Lilientbal,  when  a 
soaring  bird  holds  its  wintrs  out  horizontally, 
the  lino  of  action  of  tho  air  force  lies  in  front 

of  a  vectbal  line  llixongib  tlw  oentm  of  pna- 
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sure,  and  consequently  there  is  a  forward  r»- 
aultant  force,  which  drives  the  bird  along. 
Further  ezperiineBts  on  tliia  point  at*  maSk 
required. 

TIcvtr'mg. — In  tliis  rji.sf>  (Ik-  bird  faces  tlio 
wind,  holds  its  body  nwirly  vertical  and  re- 
mains still  in  the  air,  except  tliat  it  beats  its 
wiagi»  uuue  or  less  vertically  op  uid  down. 
This  numcmwe  requires  a  good  deal  of  ezer* 
tion,  and  oaa  only  be  penonned  in  a  hjg^ 
wind. 

Aliqhtintj. -—Th'\i  i»  done  by  oeesing  to  flap 
tile  wingi,  inclining  the  body  nsnui^  vertioally, 
and  spreading  the  winp;s  out  at  a  steep  angle 
of  inclination.  When  tlio  ground  is  reached 
the  bird  usually  runs  a  few  steps,  so  as  to 
destroy  its  horizontal  velocity.  Hying  ma> 
diiiue  wiU  tXi^t  upon  vety  mtnh  the  lane 
principli' ;  they  will  be  stoerod  to  the  earth  as 
explained  above,  and  then  stopped  by  the 
friction  of  the  ground  on  their  landing  wheels. 

The  fli^t  of  insects  is  not  so  important  su* 
thst  of  birds,  fts  it  is  often  very  irregular  and 
not  siiitLd  for  flying  machines.  There  is  also 
coa'siderable  difficulty  in  obtAinin^  sotisfactory 
data  as  to  the  power  ezeited  by  inMois,  owing 
to  thoir  mmll  size  and  delicate  construction, 
which  do  not  allow  of  accurate  measurements. 
Lucy  has,  however,  made  soin.-  rcAeardies  into 
this  branch  of  tlie  subject,  and  ascertained  for 
a  few  insects,  the  ratio  erf  wdg^t  to  snrfsee, 
etc.  (See  Cbattttte's  "Frogroas  in  Flying: 
Machines.") 

(1)  Tbb  Psmctniss  of  Pnopnuioit. 

In  order  to  proTide  the  "Driving  Force" 
which  givea  tho  forward  and  sostainiag  mo> 

tioan  in  "Driving  Flight,"  it  is  necessary-  to 
U4e  some  form  of  propelling  instrument  so  con- 
Htrtit-ted  as  to  act  upon  the  air  surrounding 
the  body  or  flying  machine,  and  thus  furnish 
the  propelling  force. 

Before,  however,  dis<  tissin^  propolliM-s,  if  i, 
desirable  to  point  out  that  the  form  and  shap:> 
of  tiie  flying  machine  may,  if  badly  designed, 
linre  a  very  injurious  effect  on  tho  prop*^*!linrr 
in.'5tniment.    For  example,  a  marine  ship  wiUi 
a  square  stem  almost  always  gives  unsati-;- 
faotoiy  results,  because  the  screw  blades  work 
in  disturbed  water,  and  the  fidl  Talue  of  the 
propeller  tlirust  is  not  obtained.    In  air  ships, 
it  18  to  bo  hoped,   defective  forms  will  bo 
avoided,  and  the  propellers  so  placed  that  they 
will  work  in  unnlstnrbed  air,  wliich  i<)  miich  i 
the  most  satisfactory  plan.   The  loss  of  power  ' 
by  a  badly-f  omed  slu^  can  only  be  found  es-  < 
perimentally.  ' 

As  regards  the  propellers  theauelves,  there 
are  three  whic}i  .ire  usually  eonsidtred,  viz.,  ' 
the  jet,  paddle,  and  screw,  and  they  all  act  upon  { 
the  same  principle,  vi/..,  n  certiiin  mass  of  air, 
water,  etc.,  ia  driven  astern  per  second  of  time 
with  ft  OMtainTolodlgrt  end  the  thruat  or  driving  , 
f 0f99  B  mM  X  tulo^i^  (Banki|ie'»  rolo).  | 


The  jet  and  paddle  propellers  are  not  suited 
for  aerial  wo»,  because  the  first  requires  • 
Teiy  large  amount  of  material  to  WOrlt  it, 
while  the  second  Is  v«>ry  unwieldy  and  awk- 
ward to  construct  and  operate. 

Tho  screw  propeller  can  he  made  in  two 
forms,  tho  Mrinj^  type.  x\z.,  that  ii<:ed  by  the 
birds,  and  the  rutary  type,  u.st.-d  in  marine  pro- 
pulsion. 

As  regards  the  wing  type,  it  is  vejty  difficult 
to  say  whether  it  is  more  efficient  than  t^e 

niarint'  typo  bpcau«-(>  w-inj2;s  are  n.sed  to  sup- 
port as  well  as  to  propel,  but  this  cIjuss  has  one 
objeetion  wlucfa  aeems  to  be  fatal  to  ita  use 
flying  machines,  vis.,  that  .should  the  actu- 
ating apparatus  of  tho  win;;s  ^;et  out  of  order, 
dLsji.st'T  is  almost  certain  to  occur,  owing  to 
the  alteration  of  the  form  of  the  wings,  wnidi 
it  must  be  recollected  have  fio  support  as  well 
as  drive  the  body. 

Probably,  tlnTcfore,  the  well-known  mnrino 
type  of  screw-propeller  will  be  found  the  most 
satisfactory  for  aerial  work,  as,  if  it  is  broken 
or  damaged,  the  safety  of  the  air  sliip  will  not 
be  affect od. 

As  regards  the  marine  type,  it  is  not  in- 
tended here  to  describe  its  action,  but  one 
point  may  be  notioed,  which  does  not  seem  to 
have  been  considered  hitherto.  The  blades 
are',  so  te)  speak,  flyini^  Mirfaee.s  reiniintl  to 
move  witii  a  certain  speed  over  a  fixed  path ; 
and  con.sequently  if,  by  testing  the  Uades  as 
described  for  slufaoes,  in  a  still  or  open  air 
apparatuii  as  explained  above,  we  finti  th«» 
power  required  to  drive  them,  the  lino  of 
action  of  the  air  force,  etc.,  it  would  seem  to 
be  comparatively  easy  to  ibid  with  vaiy  fair 
accuracy  tlie  power  required  to  w»rk  the  pro- 
peller. 

In  marine  engineering  great  difficulty  has 
always  been  found  in  estimating  the  power  of 
j  propellers,    because    Rankine's    rule,  given 
,  above,  is  extremely  difficult  to  apply.    It  is 
I  impossible  to  find  out  how  much  water  is 
I  driven  astern  or  whai  the  velocity  of  the 
water  really  is ;   ron^eqnently  no  sntisfnotnry 
;  ref.uU.s  cau  Ik>  obtained  by  calculation.  But 
with  the  air  propeller,  matters  will  be  much 
easier,  as  there  is  no  difficulty  about  testing 
the  blades,  and  n  very  good  estimate  of  the 
drivinq  power  required  for  any  givon  propeller 
can  then  be  got. 

(8)  FrsL. 

In  order  to  provide  the  ''Driving  Force" 
fuel  or  material,  capable  of  giving  out  heat 
^or  in  other  words,  work),  is  necessary.  Such 
fuel  tnu.t  bo  safe,  have  a  ^'ood  h«Bb  CSpaoitj, 

and  be  convenient  to  handle. 

The  fuels  in  common  use  an:  coal  in  its 
various  forms,  oil,  expIosiTee,  and  mateiMls 
for  making  electricity. 

Coal  in  it«  .solid  form  in  the  commonest  kind 
of  fuel  \  it  is  safe,  and  has  a  fidr  heat  oapaoiW 
(12,000  B.T.TI.),  but,  on  the  other  hand,  it  is 
awkvard  to  handle  and  etow,  and  its  h^t 
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capacity  is  a  good  deal  lena  than  that  of  petro- 
leum oil. 

Tlie  gaaeous  fonn  of  oo«I  g^ves  y«tj  good 
workia^  ramlte  in  saitable  engines,  but  it  has 
one  great  objection,  viz.,  that  it  must  be  com- 
pressed for  stowage,  and  tiiis  coasequentlj 
quite  unfit*  it  for  lue  in  Byiag  muchines. 

Coal  dust,  or  some  of  tho  patent  flll•]^  seem 
to  bi'  very  nromising  lurniH  uf  lutl,  u,>>  they 
have  most  of  the  advantages  of  coal,  and  are 
much  more  convenient  to  handle  and  store 
(aee>  Diesel  engine). 

Ni  xt,  an  rvgards  petroleum,  thi  rt-  are  three 
kiudii  which  are  generally  used,  but  unly  oue, 
the  medium  oil,  with  a  sjweific  gravity  of  -S, 
tlashing  point  T.V  F.,  and  heat  capacity  20,000 
B.T.U.  per  lb.,  appears  to  be  really  aafe  for 
ucrouautical  "vvoik.  This  kind  of  oil  is  ust'<l 
a  great  deal  in  oil  engines,  and  gives  very 
satisfactory  results ;  the  only  objection  to  it  for 
war  Im  in^'  its  liatnlity  to  catcb  lire  if  stmek  by 

an  expludiiiy  aht-U. 

Explosivos  have  always  been  a  very  favourit© 
form  of  fuel  with  inTonton.  Unfortunately, 
however,  thev  hare  peat  dundranuiges ;  in 
the  first  placr-,  flu- re  i>  always  n  risk  in  hand- 
ling them  ;  and  in  the  second  place  they  are  not 
nearly  bo  efficient  from  the  heat  (and  conse- 
quently power)  point  of  view  a.s  is  popularly 
imagined.  A  pound  of  coal  and  .i  ])oiind  of 
gunpowder,  n'hrn  supplird  xnth  (ij-\/ii>n  iif  rs- 
sary  for  combustion,  give  out  about  the  same 
quantity  of  heat  (or  power).  Bnt  in  the  caw 
of  tho  gunpowder  tlu-  oxy^frj  forms  part  of 
the  ipowdcr,  while  with  tlie  coal  the  oxygen  is 
obtained  from  the  air,  free  gratis,  so  to  speak, 
and  consequently  with  the  latter  there  is  a 
saving  in  weight,  owing  to  no  oxygen  having 
to  Ix'  curii'd.  llinci',  until  some  alt^^nition 
can  be  made  in  the  condition  of  explosives,  it 
seems  unlikely  that  they  will  1>e  useful  lor 
workiiiL'  motors. 

As  r«'gards  electricity,  there  is  no  doubt 
that  the  materials  use<l  at  present  are  far  too 
heavy  in  proportion  to  their  capacity  for  work 
to  be  of  any  use  for  aeronautical  work.  Borne 
good  result^  hare  been  obtained  on  a  small 
Hcale  with  coal  by  Borchers  and  others,  but 
nothing  really  Mtisfaotory  for  general  work  is 
ob^inable  at  preoent. 

|M)  MoroRB. 

I 

As  expluinod  nbove,  the  fuel  supplies  the 
power  required  tor  propulsion  ;  the  motor  is 
a  machine  dovis<«l  to  utilise  the  power  to  the 
beat  possible  advantage.  It  cannot  be  said 
that  at  present  there  are  any  very  good  moton 

in  existence  ;  the  liest  of  (herii  does  not  utilize 
30  per  cent,  of  the  heat  of  Uie  fuel,  and  the 
remaining  70  per  cent,  is  not  cmly  lost,  but 
is  chiefly  expended  in  more  or  less  damaging 
the  motor  itself.  Moreover,  with  the  present 
system  of  workiiit;  there  does  not  iii  nmch 
poesibility  of  any  really  satisfactory  improve- 
nient)  m  the  waste  of  power  is  dm  to  oiroaiiH 


stances  largely  beyond  our  control.  For  in- 
stance, in  a  gas  or  oil  engine,  about  86  ptr 
cent,  of  the  jMat  of  the  fi»Bl  is  wasted  in  the 
exhaust,  and  this  cannot  well  be  much  reduced 

owing  to  the  difficulty  of  reducini^  the  ex- 
haust temperature  below  the  ordinary  tem- 
perature of  the  air.   Again,  Hie  loss  of  be«t 

to  the  water  jnrket  of  a  gas  cmpine  ran  only 
be  improved  by  iLsing  a  %erj'  much  highe  r  pis- 
tot  speed,  an  arrangement  whicii  is,  practically 
Hpeaking  impossible,  on  account  of  the  me- 
cnanieal  diffiBulties  in  oonstmcting  pistons  and 
cylinder^  capable  of  bearing  such  largf  iy  in. 
erenscd  strams.  Taking,  however,  the  prin- 
cipal well-known  motoiB,  the  following  may  be 
considered  as  more  or  less  stiitable  for  aero- 
nautical work.  Steam  or  vapour  engines,  gas 
and  oil  eiii;ines,  electrical  motors  and  a  now 
form  of  engine  called  the  "Diesel,"  which 
works  on  an  entirety  novel  principle. 

Steam  and  Vapour  Friffinrs. — The  ordinary 
marine  type  of  steam  entwine  gives  fairly  good 
result Sj  about  1^  Ibs.  of  coal  being  required 
per  hour  for  one  H.P. ;  tho  weight  of  the 
motor  is,  however,  very  great,  vi*.,  from  shout 
200  lbs.  per  H.P.  tor  ordinary  ste;uiiir^  to 
about  GO  to  40  lbs.  for  torpedo  boats,  yaclits, 
ets.  The  Maxim  engine,  in  which  |)etr4)!euni 
was  used  for  firing  and  a-«;  worlang  fluid, 
wei^lied  only  about  10  lbs.  per  TI.P.,  all  told, 
which  was  marvellously  little  ;  whih'  the  expen- 
diture of  fuel  was  only  about  S  lb.  petroleum 
per  H.P.  per  hour.  A  promising  fonn  of 
rotary  engine,  d*  >i;^ned  by  Parsons,  has,  it  is 
uiid  rstiiuii,  given  good  results  in  the  steamer 
"  Turbinia,"  but  Uw  deflipier  has  not  yet  pub- 
lished his  trials. 

Gas  and  Oil  Enginex.—Vp  to  the  present  a 
gas  engine  seems  to  iiold  tno  record  for  eflB- 
ciehcy,  as  one  quoted  by  Clerk  (.see  *'  Proceed- 
ings of  Institution,  C.K.,  1H!K>),  had  an  effl- 
(•i"ncv  of  27.5.  Bu'  the  difficulty  of  stowing 
tlu'  gas  w  ill  alvv.iys  be  against  this  kind  of  en- 
gine, and  it  is'  not  likely  to  he  used  for 
aeronautical  work. 

The  oil  engines,  on  the  other  hand,  pronuse 
well;  tlb  y  are  very  nearly  a-s  efficient,  and 
some  of  them,  like  the  Kane-Pennington,  are 
very  light 

The  Kane-Pennington  appears  to  be  a  very 
good  motor  of  its  cla-s.s,  an  tt  is  powerful,  light, 
and  does  not  n-quire  a  water  jacket.  This 
latter  is  a  matter  of  the  highest  importance, 
an  the  ordinary  gas  or  oil  engine  requires  a 
verv  larpe  amount  of  cnolinji  water,  nnd  the 
rt^cooling  of  this  water,  after  it  has  left  the 
water-jacket,  is  one  of  the  great  difficulties  in 
connection  with  this  type  of  engine.  No 
doubt  the  water  can  he  cooled  by  j>a.ssing  it 
throuch  the  tubes  fonnini:  the  framework  of 
tlie  flying  mficliine,  uad  taking  off  '^ome  of  the 
heat  for  wannint:  purposes,  but  any  engine 
which  can  work  without  a  water-jacket  will 
most  undotibtedly  be  far  more  convenient  for 
aerial  wor!:. 

Another  good  motor  is  the  Loyal,  which  also 
woiIdi  witbotti  »  wntor  jaokotf  mm  aeema  to 
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ing  appiirently  ;vbout  40  per  cent.    But  in  this 
case,  m  witii  the  Kane-Pennington  motors 
Meorate  trinb  and  experimaats  am  modi 
quired  to  give  the  exact  amomits  of  power 

gentTiitt'd. 

Kiictrical  Molurs— The  electrical  motor  ia 
the  ideal  one  for  aeronautical  work,  but  the 
methoda  of  generating  eleotncity  are  not  at 
1^  aatfafactoiy  at  pTCwent.  If  a  djmamo  and 

steam  motor  is  twert.  it  ia  ob\'iouR  that  the 
final  efficiency  will  bo  less  than  that  of  the 
steam  engine,  so  that  tiua  fam  ti  motor  it 
qnite  out  of  the  question. 

The  battcTT  form,  whether  primary  or  ae- 
condarv-,  is  also  unsuitaWf,  on  arcount  of  tho 
very  great  weight  oi  tlte  materials  requinnl, 
and  ii  cannot  be  stiid  at  present  that  there  is 
anv  rensnnal)lc'  ohatice  of  a  good  electrical 
motor  boing  found  for  afironautical  work. 

The  Dicid  Engine.— A  new  form  of  engine 
is  at  pre^iont  beiii;^  worked  out  by  the  inven- 
tor, Herr  Dieael,  the  peculiarity  of  which  U 
tliat  its  ayatein  of  iron:  is  qoite  different  to 
thftt  employed  in  any  exi'^ting  engine.  Ac- 
cording to  Hurr  DieHel,  all  lieat  engines  at 
pnioent  in  use  work  on  a  wrong  principle,  be- 
eanae  they  supply  too  muoh  heat  to  the  work- 
ing fluid,  and  supply  it  at  tlw  wrong  time. 

According  to  his  thtniry,  the  following  are 
the  fundamental  conditions  for  the  socoMsful 
working  of  any  heat  enf^ ; — 

1st.  Tlio  highest  temperature  of  combustion 
should  be  produced  by  hi^y  compressing  the 
worintiK  llaid  (aii^. 

2nd.  The  combustible  coal,  oil,  etc.,  should 
be  introduced  into  the  mass  of  highly  com- 
pnoMd  and  heated  air  during  part  of  the  re- 
turn stroke  of  the  piston  ;  no  increase  of  tem- 
perature taking  place.  After  iiniition,  com- 
MutiOB  dMnld  not  be  left  to  itself,  but  ar- 
ranged so  as  to  maintain  the  right  proportion 
between  the  pressaree,  Tolumes,  and  f 


3rd.  The  proper  proportion  of  air  and  com- 
bustible should  be  used  so  as  to  limit  the 
iBfiyjiiiBin  eompression  temperature,  and  thus 
enable  the  engine  to  work  without  a  water 
jacket.  The  expcrinicnta.1  engine  now  beiuff 
tested  works  between  tbe  limita  SO0°  C.  ana 
130*  C,  and  the  inventor  hopes  to  get  an 
^daney  of  abont  60  par  OMit.  (see  the  iaHmuU 
lhat     f    by  R.]HMel,  tfM»hted into  English 

by  B.  Doiikin). 

Before  leaving  the  subject  of  motors,  it  is 
desirable  to  touch  on  two  important  points, 
TIB.,  "the  efficiency  of  enginea,"  and  "the 
weigbt  of  engines  per  H.P.,"  tenu 
in  a  Teiy  CMUal  manner. 

By  the  eflldencx  of  an  eng^  it 
_  useful  work 

"  total  wort 

heat  usefully  expended  

~  total  boat  the  fuel  ia  eapalde  of  gifiag  oat. 


(»  other  daHnition  aeeoimtdy 

true  efficiency. 

By  weight  of  an  engine  per  H.l'.  ia  meant 


iho 


1 


The  total  weight  of  boiler, 
engine,  dynamo,  con- 
densers, etc., 


Total  weight 
-f  of  fuel  for* 
hours 


—      the  number  of  effective  or  break  U.F. 

Ko  standard  for  x  baa  ever  been  laid  down, 
but  for  aeronautical  purposeft  it  would  be  con- 
venient to  have  some  such  staodard,  say,  as 
follows : — 


A  Standard 
B  Standard 
G  Standard 


X  ^  10  honi*. 
j:  =  30  hours. 
X  =  50  hours. 


(10)  MATmuAM  F(tt  CommocTzoK. 

The  materials  likely  to  be  used  for  the  con- 
stniofcion  of  flying  machinaa  are  :  —Steel, 
wood,  altunininm,  ailk,  canvas,  etc. 

SUel  will  be  found  useful  for  framework, 
engines,  cte.  Tube  steel,  similar  to  that  used 
for  bi(  vf  les  and  hor9ele.ss  carriage  framework, 
will  form  the  basis  of  tbe  machine,  while  steel 
wire  rope  should  he  employed  for  guys,  eto. 
The  engMiM  will  also  he  largely  nude  cf  steel. 

Ahiminium  is  not  a-s  strong  as  ^eel  for  it* 
weight,  but  for  parts  where  no  strain  is 
likely  to  ooDte  WKf  be  fovnd  nasful. 


Silk,  Omwu,  ste.,  will  be  required  for  the 

surfaces  of  aeroplane's  '^^^ch  as  Maxim's,  but 
po(isibly  some  form  ot  aluminium  wire  woven 
webbing  may  be  found  preferable  if  the  OOil 
can  be  got  to  within  reasonable  limits, 

TTooff.— With  the  Phillips  and  Lilienthal 
types  of  machine,  wood  is  laigcl^  XObA',  ill 
the  former  for  the  supporting  slala,  In  ti» 
latter  for  the  framework, 

Pasong  now  to 

(11)  ThB  DbWOH  of  FtTIHO  HAflBDIlt, 

the  following  general  notes  may  be  found 
useliil: — 

Tvpe.— There  are  at  pressttt  thwe  <yp—, 

nuicTiine  whicb 'iroms  likely  to  prOV»  SOOnnfol, 
and  to  dktiiiguisli  them  they  will  he  called 
after  their  inventors,  via.,  the  Lilienthal  (soar- 
ing only),  the  Maxim,  and  the  Phillips. 
NtmierouB  pietares  of  these  macUnee  have  ap- 
peared in  the  public  presg  of  late  years,  and 
their  general  form  and  construction  is  well 
known  to  aeronauts. 

TLe  Lilienthal  machine  is  for  "soaring" 
only,  and  does  not  call  for  mndi  rsmark,  aa 
this  kind  of  fliglit  can  never  bo  used  for,  say, 
fast  passenger  traffic,  or  war  purposes. 

The  Mfj™"  machine  consisted  of  a  laige 
kit»lih»  anflMiet  nndezuMth  which  was  hnng 
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&  mitable  car  for  carrying  pasaengen,  motor, 
■torat,  oto.  To  atari)  the  mach 
along  tho  (nround  at  a  high  sp><<>(l,  and  on  a 
wrtain  Telocity  being  n  acliod,  tlio  air  pres- 
suru  under  the  aeruplam^  or  surface  raisc<l  the 
machine  in  the  air.  The  machine  did  ri-«  n 
little  on  onp  ooca'^idii.  Imt  an  jiccItliMit  («-1iif}i 
liad  notlung  to  du  with  tlii^  ueronauticai  part 
of  the  tost)  ooeun»d,  and  prevented  foiUier 
tiiala. 

'Tbo  Pliil%a  maohine  has  no  large  sustaining 

surface,  hut  a  nunibor  of  ■^mall  one"?,  and  ap- 
pears to  he  specially  .suited  for  war  purposes, 
as  if  painted  a  light  grey,  or  load  colour,  it 
would  he,  practically  speakings  invisible  at 
about  1,000  yards  range. 

Weights  to  be  Carried. — These  are  the  pas- 
.songors,  war  material,  stores,  etr.  It  is  not 
possible  to  lay  down  any  proportion  between 
them  at  premnt,  but  for  a  small  experimental 

machine  the  followinK  might  bf  tri<^(l Pas- 
senger, 150  lbs.;  machini'  fr.uin  work,  etc., 
120  lbs. ;  motor  and  fuel  for  one  liour  80 
lh«. ;  or  a  total  of,  say,  360  lbs.  to  4(10  lbs. 

Tlatin  nf  Svstalniiif]  Surfficc  to  Wcii/hf. — 
In  birds  this  varies  from  i  lb.  per  squart'  foot 
to  about  2  lbs.,  probably  in  this  case  1  lb.  or 
li  lbs.  per  square  foot  would  ho  siifTicient. 

Dimension ^.~~Thc»e  will  depend  upon  the  re- 
instances,  and  power  required  for  driving. 
Probably,  a  platform  S  f«'i>t  hy  :\  feet  will  b«> 
suitable  for  the  body ;  it  ahoiild  hang  some  8 
feel  to  10  feet  below  die  smtainer.  'nie  latter 
might  have  a  surface  of  about  300  '~quare  feet, 
or  rather  more  ;  thU  would  enable  the  machine 
to  leave  the  ground  wbon  its  velocity  =  about 
20  to  26  miles  per  hour.  A  well  designed 
curved  surface  miglit,  however,  be  only  aoout 
200  s(iuaro  feet  in  axoay  and  this  would  be  n 
great  advantage. 

Power. — By  me8n<$  oi  iiiodels  and  a  whirling 
table,  a  very  good  idea  of  the  power  required 
could  be  obtained.  Probably  fram  6  to  8  h.p. 
would  suffice  in  this  caiie. 

Detailed  Design. — Tho  approximate  design 
haviiiitr  been  worked  out,  t}i<»  detailed  design 
should  now  be  taken  in  hand  and  drawings 
made  of  all  the  different  parts,  such  as  fireme- 
work,  sustniner,  prnju  U.  rs,  etc.  An  aeenrate 
model,  exactly  to  scale  in  weight  as  well  as 
dimensioiui,  will  be  found  TUiy  nsaful. 

Motor,— 'Om  most  oonvettient  fuel  wHl  ho 

petroleum  oil  or  coal  dust.  The  Diesel  typo  of 
engine,  or  Kane-Pennington  type,  »cem*  to  he 
the  most  suitable  kinds  of  motor. 

Siariiiiii  (ind  Landing  pparafiM.— Light 
wheels  of  U»e  bicycle  type,  but  smaller,  will 
po«isibly  be  best  for  this.  For  a  small  machine 
rails,  as  iiM'd  liy  Maxim,  ari'  iiTitu'ec-->v'irv.  .\1! 
that  is  required  is  a  large,  gmooth,  open  space 
where  startinf(  and  alighting  can  bo  oon- 
Twuentfy  oamed  out. 


Shtring  Apparatu*.—ln.  the  horizontal 
plane  a  vertinU  rudder  oaa  be  usecL  or  on» 
acrvw  propeller  run  ftuter  than  the  other.  For 

the  vertical  plane,  fore  and  aft  ri  !  1<  rs  con- 
nected topotner,  so  that  they  can  be  worked 
simultanoouAly  from  the  platform,  will  hO 
found  convenient.    The  effect  of  theoo  ruddsrs 

^llould  be  tested  by  models. 

Tejfinj/.— This  should  be  done  with  great 
care ;  a  calm  day  being  selected  for  the  pre- 
liminary tests.  The  machine  should  be  run 
along  the  ground,  the  fete  and  aft  ruddon 
being  so  iuljusted  as  to  nuJm  it  rise  With  the 
platform  (or  car)  horizontal. 

Flight*, — A  few  feet  above  the  ground  will 
br»  quite  sufficient  for  triid  flights,  the  object 
being  to  see  how  the  air  affects  the  machine. 

The  above  n'murlw  only  exjjlain  generally 
how  the  designing  and  tettting  of  a  machine 
might  be  carried  out ;  precisi>  methods  depend 
upon  tho  madmie.  The  principal  points  to 
attend  to  are: — 

1st.  Have  a  Uige,  smooth,  open  plaoo  to 

practise  in. 

2nd.  Make  quite  certain  of  the  "balance" 
or  "stability"  of  the  machine  befove  trying 
experiments  at  hif^  speed. 

(12)  Thb  Flying  Machink  in  Peace. 

The  prineip.il  use  of  tlie  flying  inacliine  in 
time  of  peace  will  bo  for  special  commercial 
work,  adentifio  exploration  and  amusement. 
As  regards  eommorcial  work,  fa.st  mail  and 
pa.ssenger  traffic  seem  to  bo  tho  most  suitable 
applications,  because  high  speed  can  bt'  ol> 
tuined,  and  the  cost  of  transit  will  be  com- 
paratively cheap.  A  very  fast  maohine  of  the 
Maxim  or  I'liillips  type  should  be  built  for 
1:5,000,  and  probably  less;  while  tho  cost  of 
wages,  fuel,  etc.,  will  be  small.  Landing:: 
places,  sporirs  of  "land  harbours,"  will  of 
course  be  recjuired,  but  the  gr«*at  advantage 
over  railways  uill  !>•  the  sa\'inu  in  the  pur- 
chase of  land  fur  permanent  way  purposes, 
and  the  np-keep  of^ tbe  latter. 

.\s  regards  srienfifir  cKploratinn.  there  is  no 
doubt  that  flying  machines  will  be  most  useiul 
I  for  geographical  work,  and  also  for  tbe  «£• 
ploration  of  the  upper  atmosphm. 

It  is  to  he  hoped,  also  that,  as  an  aiiinwft 
nunt,  a  I  rial  ynebting  will  fnul  followeiS  just 
as  marine  yachting  does  at  present. 

(18)  The  Fltimo  Maobikb  in  W*n. 

The  chief  use,  however,  of  the  flnng  ma- 
chine will  be  for  war  purposes,  and  in  the  near 
future  an  "  Aeriid  Force,"  like  the  present 
"Sea"  and  "Land"  Forces,  will  bo  a  neces- 
atj  fvt  all  naUona. 

Future  wais  wiU  oomneneo  with  heosry 
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fighting  in  tfi.'  nir  h.>t\V(Vii  the  cppo  ing  aeri.il 
n«»iw*,  followeil  hy  attackK  on  marine  fleets, 
and  ooiiceBti»t«d  bodies  of  troops  by  the  oon* 
querw.  Ifaiin'^  navies  will  ^pp^iallv  '.iiffer, 
afld  among  the  lan<l  forces  r  iv  ilrv,  artillery, 
ai5'l  .ill  iiioimte<l  troops  will  iinytbing  ]iko 
concentrated  action  an  imposubiiity. 

To  5iim  up;  — 

1st.  In  the  near  hltare,  aeri^d  warfare  by 
t«rift  fljrinfj  air-ships  will  rerolutionizc  the  pre- 
wnt  methods  of  war  hj  sea  and  land. 

2nd.  Owinn  to  flie  high  rate  of  spi  ed  of  the 
air-fthip<i,  all  nations  will  have  to  maintain 
thrauelTes  readj  for  war  ai  very  dtort  notice. 

9rd.  The  nations  moat  affected  hj  aerial  wai» 
fare  will  be  those  which  depend  at  pnaent  fot 
their  defence  on  marine  navies. 

4tii.  As  aerml  siuns  will  be,  comparatively 
speaking,  inexpensive,  the  smaller  uattoiis  wiU 
be  able  to  make  use  of  them. 

oth.  Owing  to  the  possiMlitv  of  war  at 
vetj  short  notice,  a  larger  proportion  of  a 
nation  will  bavo  to  be  kept  undpr  arms. 

6th.  Warfare  by  sea  and  land,  on  any  ex- 
tended scale,  will  only  be  poiisible  to  the 
nation  which  has  the  corothand  of  the  air. 

J.  D.  FULLEllTOX,  Major,  li.E. 
The  Brine  lUth»  Uotrl, 

Nantwioh,  Cbesbire. 


LangJey*s  Flytng  Machine. 


Pull  aecounta  have  now  be«n  ptibKahed  of  the 

interesting  experiment^  (onilinfiil  l.y  ]*ro- 
f-'ssor  S,  P.  Langley  with  hi^  inodfl  "  Aero- 
drciiic.  1.  rli  the  "Strand  M:ig:i/.ine "  and 
"MKlure's  Majrazine"  give  almost  identir.iT 
accounts  from  the  pen  of  the  inventor,  while  in 
the  "Aeronautical  .Vnnual,"  a  somowhat  more 
technical  deMTiption  is  ^ven. 

lliese  accountd  ico  to  show  that  whkii  is  so 
woH  imdtT'itond  hv  ni;iny  of  our  readiT^,  tlio 
extreme  ditticulty  iu  tue  dfsignin^  and  con- 
stractinv  fif  sudi  an  apparatu.'i.  His  well- 
known  e^teriniMits  with  a  whirling  table  gavi> 
the  inventor  Talnable  data  to  work  upon,  but 
the  question  of  bal  uicc  ,iinl  h'  li.ividur  in  the 
air  had  to  be  studied,  and  tint  could  hardly 
be  done  without  oonstrocting  a  complete  work- 
ine  moflpl,  yet  how  could  such  a  modi  l  1>n 
ntado  until  the  principal  conditiomt  uf  Hi^t 
were  learned?  So  it  seemed  that  the  inven- 
tor wan  "  ahut  up  in  a  sort  of  ricioas  circle." , 

Having  ooimtmeted  over  80  modifications  of ' 
robber-driven  niodelt.  however,  n  model  was 
constricted  to  be  propelled  by  a  steam  engin©. 
but  aft.T  many  months'  work  it  wn-.  found 
that  the  woie^t  oould  not  be  reduoed  below 


forty  pounds,  while  the  engine  would  only  de- 
velop half  a  horse  power,  and  finally  the  model 
was  condemned.  A  second  apparatus,  to  be 
worked  by  compresstxl  air  was  tlien  tried,  but 
the  powi  r  proved  insulficieut.  Then  came 
another  with  carbonic  add  gas  engin.  s.  Then 
others  with  various  applications  of  cliK-tririty 
and  gas,  etc.,  but  the  steam  engine  wiis  found 
most  suital)li\  yr't  "it  ^.•.■111.  (1  to  become  more 
and  mor«>  doubtful  whether  it  could  ever  be 
nride  sufficiently  light,  and  whether  tho  de- 
sired end  foiild  be  reached  at  all.  The  chief 
obstacle  proved  to  bo  not  with  the  engines, 
which  were*  made  surprisingly  light  after  suffi- 
cient experiment.  The  great  difficulty  was  to 
make  a  boiler  of  almost  no  weight  which  would 
give  .steam  enough." 

At  last  a  more  or  lojis  satisfaoiorv  engine 
was  cottstmcted,  but  then  other  tfiffieuUies 
cropped  up.  To  prevent  the  machine  smn<:h- 
itm  itself  against  the  ground  when  anytlmig 
went  wnuig.  it  was  found  best  to  tost  it  over 
water.  And  in  order  to  start  it  against  the 
wmd  a  kind  of  house-boat  was  proenrpd,  so 
thnt  the  starting  apparatus  could  h  '  diricted 
to  any  desired  pnint.  But  then  came  the 
difficulty  of  givii  I  •  apparatus  an  initial 
Hpeed,  which  wa»  deemed  necessary  to  start  it  . 

It  waa  in  1«W  that  thew  first  trials  of  the 
"  iTodrome,"  liuiidK-d  from  the  house-boat, 
were  made,  but  yet  the  difficulties,  the  con- 
stant failures,  the  inefficiency  of  the  appara* 
tils  were  such  that  three  yearn  mnr'  of  con- 
stant work  had  to  be  devoted  to  the  machine 
befnrt'  ;i  n  illy  vdcp  isful  flight  bad  been  made. 

After  very  manpr  unsuccessful  trials,  a  good 
start  was  msda  with  No.  5  model  on  May  6tb, 
l^TMl,  .T  photograph  of  wliidi  wn^  taken  (re- 
produiHii  lieivwith).  The  iavonlt»r  des<Tib©s 
it  thus:— "For  the  first  time  the  'Aerodrome' 
swept  continuously  through  the  air  like  a  tiv- 
inK  thing,  and  as  second  after  second  passed  nn 
the  face  of  'I  f  stop  \v, itch,  until  a  mimitr  had 
gone  by,  juul  it  still  flew  on,  and  a^  I  heard 
the  cheering  of  the  few  spectators,  I  felt  that 
something  had  been  accomplishefl  ■\\  K  for 
never  in  any  part  of  the  world,  or  iu  any 
period,  had  anv  machine  of  man'.s  con>'truction 
sustained  itself  in  the  air  before  for  even  half 
this  brief  time.  StttI  the  'Aerodrome*  went 
on  in  :i  ri^iii^  <«i>nr  r  until,  at  the  n  1  nf  a 
minute  and  a  half  (for  which  time  only  it  was 
provided  with  water  and  fuel),  it  had  accom- 
plished a  little  over  half  a  mile,  mud  now  it 
settled  rather  than  fell  into  the  river  with  a 
^ntle  descent." 

Tn  November  another  mod"l.  No.  6,  was 
tried,  which  went  for  about  three-quarters  of 
a  mile  at  a  rate  of  about  30  miles  an  hour. 

The  latest  model,  as  may  bo  seen  in  out 
illustration,  consists  of  two  pairs  dl  n<'i'i  and 
motionless  wingSi  each  slightly  curved,  at- 
tached to  a  tonfr  steel  rod,  from  which  de- 
pends the  bodv  of  the  mnchin»  in  which  nr:* 
tho  boiler>.  ongines,  and  machinery.  Two 
screw  propilI^Ts  between  3  and  4  ft.  in  dia- 
meter, are  pUboed  in  rear  of  the  front  pair  of 
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wings,  on  each  side  of  the  contra!  rod.  The 
front  portion  of  the  hull  is  closed  by  a  sheath- 
ing of  metal  to  protect  tho  fire-Rrate,  behind 
which  niay  be  seen  (he  coils  of  the  boiler,  and 
the  smoke-stack.  The  conical  vess*»l  in  front 
i«  a  float  to  keep  the  apparatus  frnni  sinking 
when  it  lights  in  the  water.    The  engine  gives 


between  12  and  13  ft.,  and  the  length  of  the 
whole  about  !•>  ft.  The  weight  Is  nearly  30 
lbs.,  of  which  about  one-fourth  is  eontainrd  in 
the  machinery.  Tlie  engine  and  boiler  are 
constructctl  so  as  to  economise  weight,  and 
are  then^fon'  very  wa^t^^ful  of  stoani,  of  which 
they  spend  th:'ir  own  weight  in  five  minutes. 


Launching  of  the 
**  AERODROMK." 


i  luin  the  Straml  Mn<in:inf.] 


a  force  of  1  to  1^  h.p.  The  boiler,  with  its 
fire-grate,  weighs  a  little  over  5  pounds,  and 
the  enprine,  with  all  its  moving  parts,  but  26 
oonces.  The  propellers  revolve  at  rates  varj*- 
ing  from  800  to  100l>  turns  n  minute.  Tlie 
rudder,  adapted  both  for  vertical  and  hori- 
zontal steering,  is  placed  in  rear  of  all. 

The  width  of  the  wings  from  tip  to  tip  is 


Condeasers  cannot  easily  be  introduced  in  so 
small  a  scale  of  construction.  The  length  of 
flight  of  this  model  is  therefore  verj-  limited, 
though,  if  necessary,  it  could  doubtless  be 
gn»atly  prolongetl  without  much  diflBculty. 
There  are  two  cylinders,  each  with  a  diameter 
of  IJ  inches.  The  piston  stroke  is  2  inches. 
The  two  screws,  with  a  pitch  of  IJ,  are  39 
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inehes  from  tip  to  tip,  vaA  nfolfv  in  oppoate 

dir^tions. 

The  boiler  consists  of  a  continuous  helix  of 
copper  tubing,  |  inch  external  diameter,  the 
diamet«r  of  tb«  coil  betn{^  3  inoliea  altogether. 
Throngh  the  oentT»  of  this  ia  driven  the  bhMt 

from  ail  ".Elniiilf  ,"  ;i  imxlifK  a*  ii<ii  of  tlie 
naphtha  blow-ton'h  u»(*d  by  plumbers,  the 
llaroe  of  whii  h  is  uboiit  *J(I0()  V.  Hie  pressure 
of  stoam  tHHiiini;  into  the  engines  rnriex  frnm 
100  to  150  pounds  p»'r  s«|tiar»«  im-h.  Four 
poumls  (if  \v;it.T uinl  .ibout  Id  iiiiru  i  s  nf  ti;i|)litlm 
aro  carried.  The  boiler  evaporat«jH  about  one 
pound  of  wiit«r  per  mimit*. 

How  to  Advance  the  Science 
of  Aeronautics. 

By  y.  E.  JosMMir,  H.A. 

On  commencing  the  study  of  aeronautics  it 
is  above  all  things  tnoet  important  that  wo 

slintild  make  (iur'<r'|v*»N  tlinroii^h!v  arqil:iiiit"'<l 
with  what  has  already  been  aecompll-luni  m 
order  to  save  waste  of  effort  on  our  {jh  t  in 
trying  ei^riments  or  dericefl  already  dealt 
with.  Agatn,  it  is  quit«  a  mistake  to  sappoae 
that  T)ut  Iittlt>,  if  anything  at  all,  luis  as  yet 
been  aecoinplishiHl  towards  Uie  solution  of 
tills — the,  porhnps,  greatest  of  all  mechanical 
prnlilenis.  Wo  do  possess  at  la'<t  n  frtV;ir.'  of 
aerunauticH,  and  a  preliminary  ntudy  oi  Ihi* 
Siinte  science  is  a  ititu;  qua  mm  ;  the  successes 
and  failures  of  the  past  must  be  carefully 
rtttdied,  aa  also  the  apparent  cansea  of  soda 
sacoesses  and  failures ;  and  the  prinn'plos  in- 
Tolved — that  is  to  say,  the  aerodynamical  prin- 
ciples— mast  be  above  all  things,  most  carefully 
studied,  in  order  that  the  investigator  may  be 
perfectly  enabled  to  distinguish  between  any 
in,ii1>'(|n.ito  prnpoHjil,  <--Tt.iin  to  fail,  ami  a  di>- 
f-ign  worthy  oif  consideration,  investigation, 
and,  perhaps  (after  careftd  thought),  a  prac* 
tical  trial. 

I  give  therefon?,  at  the  i-rnl  of  this  article,  a 
list  of  bofik-i,  articles,  etc.,  the  study  of  which 
will  make  any  student  of  this  science  quite 
eu  faif  with  what  has  ah«ady  been 

plished  in  this  subjeof.  Tin-  subject  so  far  :i 
ctsncems  any  pnu-tittil  issues,  Is  as  yet  beyoml 
the  scope  id  nvthematimi  analysis;  and,  tak- 
imt  into  aoeount,  the  extreme  complexity  of 
all  atmospherical  morementa  on  any  practical 
<^:il>^.  T  vontnr*^  to  say  will  lon^;  continue  to 
Recourse  must  always  be  had  to  ex- 
pfvrinient  and  common-sen.se,  which  Ouizot 
defined  as  "the  genias  of  humanity."  But 
they  roust  be  experiments  conducte<l  on  cor- 
rect scientific  lines;  mere  hap-haznrfl  oxperi- 
nenta  are  useless,  if  nothing  wone.  A  pre- 
fiminaiy  seieBtifie  tnuning— more  pariieularly 
on  the  «qieriment«l  sid^is  olniously  most 


useful ;  and  •  good  sound  knowledge  of  ele- 

mentary  iniithcnutics  and  mechaoiiM  ha*  HOW 

become  in  reality  a  necessity. 

Tliere  is  no  longer  any  mystery,  strictly 
speakmg,  attached  to  aeronautias.  £ren  that 
great  stumbling-bloelt  to  eeily  observers— the 

-ailing  and  soaring  fli^dit  of  certain  bird-  -has 
been  reduced  to  perfectly  intelligible  mechani- 
cal laws.  lb  ia  now  possible  to  const  met  a 
motor  of  such  a  horse-jmwer  and  yet  pos- 
sessing such  lightness  that  it  h*  able— by  the 
attucliment  of  suitnhlo  apparatus-  to  sii>stain 
itself  in  a  calm  atmosphere;  to  launch  itself 
intofhe  air  by  means  of  special  applianoea,  and 
to  alight  with  saf<>ty  on  some  Bpeeially  pre* 
pared  or  cho(R>u  surface. 

This,  however.  Is  not  by  any  means  the  com- 
plete solution  of  the  problem  which  requires 
H  machine  that  will  arise  or  aligjit  vertnally 
(or  practically  so)  in  wind  or  storm,  and  main- 
tain its  equilibrium  in  the  atmosphere  under 
other  conditions  than  the  "calm  of  evening." 
To  elevati*  a  flying  machine  into  the  air  is  one 
thing ;  to  inainluiu  its  equilibrium  there  under 
adverse  circumstances,  is  sometliing  vory  dif- 
ferent. £lectrkml  and  other  motors  (but  the 
former  are  preferable  in  this  ease)  oan  now 
hi-  built  of  sTirh  lightness — neglecting,  in  the 
raso  of  electricity,  the  .source  of  clectricil 
energy— that  they  can,  by  means  of  suitable 
appliances,  elevate  and  maintain  themselves  in 
the  atmosphere.  Much,  T  think,  might  be 
le;»rnt  from  the  behaviour  of  smb.  in  the  form 
of  large  models  attached  to  a  central  axis  of 
rotation,  round  which  they  might  fly,  and 
througli  which  the  electrical  energy  might  be 
conveyed  by  means  of  suitable  wires, 
etc;  more  especially  their  behariour  in  stormy 
weathenr.  Kmematographio  representations  of 
die  same  would  be  invaluable  for  future  re- 
f«-rencp.  Indeed,  the  kitn^matogmph  might  be 
made,  in  my  opinion,  to  play  a  by  no  means 
unimportant  part  in  the  advancement  of 
aeronautics.  These  models  must,  however,^  be 
of  large  dimensions  for  really  useful  pmotioal 
data,  their  aeroplanes  being  fift^'en  or  twenty 
feet  acrasa  at  the  very  least.  Any  invention 
which  will  supply  us  ptr  se  with  a  motor  de- 
ve!opinj»  more  horse-pnvrer  per  pound  weight 
than  any  yet  created  will  advance  this  science. 
Any  discovery  which  will  ijivL'  us  a  miUerial  or 
substance  possessing  more  streugtli  per  unit 
of  weight  will  do  the  same;  as  also  will  an 
aeroplane  of  such  a  shupe  as  to  lift  mort» 
weight  per  square  foot  cjf  surface  tlmn  any 
such  as  yet  constni<  ted  when  travelling 
through  the  atmomhere  at  the  same  angle  of 
inoKnstinn  to  the  horisontal  and  at  the  Mmo 
spe«d.  Tlie  same  remarks  hold  true  mutatit 
mutandiM  with  respect  to  aerial  screws. 

It  is  obriotts  that  the  genend  configuration 
of  the  air  ship  should  be  such  that  it  shall 
move  throueh  the  air  with  the  minimum  of 
resistance  (both  lent:!  )i way  5  and  sideways)  nt 
thf  speed  ai  vhicb  t(  is  intended  to  drivr  H. 
Experiment  bk  this  dhrection  may  therefore  be 
not  entirety  without  valne. 
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The  fotlowing  lirief  lUt  contains,  to  tite  b«st 

of  the  writ.er'.H  kimwl.  dm',  sniiip  nf  tho  most  ' 
iniport4Uit  writiugs  tiiat  havo  been  published 
on  tluB  anbject  daring  raoent  jaan. 

"Aerial  Navigation,"  ^t.ixim, — "Centiuyll^ 
luKtroted  Monthly.  "    October,  1891. 

"Aerial    Narij^ation,"   Holland. — ^"Ckwnno- 
politan."  November,  1892. 

''Tltp   Aeroplane,"  Majdm. —  "Cosmopoli- 
tan."  Juno,  1892. 

"Prof^rmn  in  Aerial  NariRation,"  Maxim. — 
"Fortnightly  Review."   Oetober,  1892. 

"Ezperimenta  in  Aerodjmamics/'  Langley.-^ 
"  Smitnmnmn  CTontribittion*  to  Knowledge," 

\V;isliiii.;ton,  l*'^].    (A  luicf  account-  by  llajr- 
leigh  in  "Nature,"  December  3,  1891.) 

"ITmi  Internal  Work  of  the  Wind,'  Laii^lev. 
-  "  Philo-HoiihicsiJ   Magazine."    May,  1804. 

"Phillip'.  .\r.rial  Machine."— "The  Tinws." 

May  21tli,  lM9;i, 

"Professor  Langlev'^   FIving  Machine.'^— 

•  English  Mechanic." 'May  \2ih\  1893. 

"Flying  Machine  Motors  and  Cellular  Kites," 
Hargrave. — English  Meclianic."  NoTember 

3rd,  1893. 

"Mr.    Maxim's    Flying  Machine." — "The 

Times,"  Augii-,t  3,  1894. 

"Aeronautics."  (A  journal  published  dur- 
ing 18<M.  Fcrncv,  17,  C dir  Strowt  New 
York.) — Contains  a  iull  iw  <  yuiii  of  the  proceed- 
ingH  of  the  Conference  on  Aerial  Navigation, 
held  in  Chicago,  Augn^f  I,  2,  a,  4,  1893.  It 
i«  withont  doubt  a  \  <  ry  valuable  pnbTiention 
on  the  subject. 

".Aeronautics,"  Bwwer  and  Alexjuider. — 
(London  :  Taylor  and  S<in<<,  Red  laon  Court, 
Fleet  Stric  t  1^',),})  ('i>ntain.<«  an  abridgement 
of  Aeronautical  Specificationa  filed  at  tlie 
Patent  Offic©  from  1916  to  1891.  It  conaiRts 
of  much  that  is  instnicf iv^,  not  a  little  th.it 
is  absurd,  and  Konietinies  ideas  that  are  oven 
sad^ 

"Cdpi.'s  of  Mr.  Maxim's  Patent  Spi  clfica- 
tions  ^nn.  10,883,  A.D.  1889;  19.228,  A.D. 
1891;  19,2.',4,  A.l).  1892:  and  lO.sryJ,  A.D. 
1893,  should  bo  obtained  from  the  Patent 
Office  and  be  carefully  studied. 

"Progress  in  Pljing  Machines,"  by  O.  Cha- 
iiiif*'.-  liy  tlio  "American  Engineer 

and  liailroad  Journal,"  47,  Cedar  Street,  New 
York,  and  whidi  contains  an  account  of  the  i 
best  trnrk  done  on  tlif  '^tibjcrf  up  to  1891,  to-  j 
pether  wjtli  some  abli'  rritii  isms  on  the  '■aim".  | 
Is  by  far  the  best  aiw]  riHwt  complete  huok 
that  I  know  of  on  the  subject,  and  should  be 
in  the  hands  of  all  aeronautical  students. 

The  Foregoing  list  can  be  supplemented  by 

the  one  given  on  page  10  of  th>'  ri>u'  ".Ai-ro-  ' 
iiauiicul  Journal,"  to  wliicli  may  t»€'  added  . 
"Nature,"  Januar>'  30tli.  1 896.  '  Lilienthal's 
£xperinient<i  on  Fljring  (illiu.).  I 


The  Fatal  Accident  to  Or* 

Wolf  erf  s  Baiioon. 

It  i«  with  extreme  regret  that  we  hare  to 

cliiijiiii  jii'  vet  aiiotluT  fatality  to  expt'iinien- 
t.ilistK  in  aerial  navigation.  Not  only  do  we 
lament  our  los.s  of  the  lives  of  two  valued  oon* 
friT.  s,  Init  deplore  the  failure  of  the  experi- 
ni l  ilt,  tlji'  calamity  which  must  act  so  detri- 
nu  iilally  to  the  cause  we  have  in  view. 

Dr.  Wiilfert,  a  man  of  forty-fire  years,  had 
for  many  years  devoted  himself  to  the  con- 
stnicti<ni  of  a  naWgable  bidloon.  In  1884  he 
made  two  trials  with  a  cigar-^hHped  balloon  of 
about  18,tX)0  c.  ft.,  the  (ar  of  wliich  WM 
rigidly  att^iched  to  the  ga.s  bag.  Two  scrowa 
wer<»  worked  by  man  power,  and  though  a 
de>nation  from  the  wind  course  was  gainei. 
great  speed  waa,  of  course,  attained,  lie  then 
proposed  adding  a  6  h.p.  motor.  Later  on  be 
constructed  another  and  larger  balloon,  which 
was  exhibited  at  the  Berlin  Industrial 
£xbibition  la.si  year,  and  which  k  tho 
one  to  which  thi«  a^pailine  accident  has 
happened.  An  illmtration  and  description  of 
this  machine  appi  ar<  il  in  our  number  for 
January  last.  But  it  had  undergone  many 
improv'ementu,  including  the  additkm  of  Ml 
ahmiinium  srmir,  and  a  benzine  motor  of  8 
li.p.  Tlie  balluau  was  about  240  ft.  long  and 
9t)  ft.  diam«*ter. 

On  June  12th,  the  apparatus  was  to  undergo 
trials  at  tho  ^unds  of  the  Mflitoty  Balloon 
Department,  in  the  Tempelhofer  Field,  near 
Berlin,  where  a  number  of  people  were  as- 
sembled to  watch  the  experiment.  Dr.  Wiil- 
fert hiniMflf  and  a  mechanic  named  Knabe  got 
into  the  car. 

The  balloon  ascended  to  a  ln'ii;lit  cstiinnted 
at  2,(>UU  feet,  and  was  st^-adily  progressing 
against  the  wind,  when  something  appeared  to 
bf  wrong.  Tln^  machine  lunlu-il  fioiii  sidn  to 
side;  a  loud  report  was  lieard,  and  Uten 
flames  .shot  out,  and  the  balloon  became^ 
ignited.  The  car  becoming  deta<:Iied  fell 
rapidly  to  the  ground. 

The  friglitfully  mutilated  and  charred  re- 
mains of  the  two  unfortunate  aenmaut*  fell 
into  a  neighbouring  timber-yard.  It  was  evi- 
dent that  death  had  closely  followed  the  fiery 
explosion. 

It  is  supposed  that  the  f-an^c  of  disaster 
was  owing  to  the  aeronaut  omitting  to  turn 
off  the  flame  before  opening  tho  tower  valvo  of 
the  balloon.  «liirh  was  situated  immediately 
above  the  motor,  though  the  report  heard 
would  rather  ])oint  to  its  being  due  to  an 
actual  explosion  of  the  benrJne  engine.  On 
the  other  hand,  it  hnd  beon  noticed  before  tho 
Walloon  hAx  the  i;rnuiiil  that  the  flame  of  the 
benzine  motor  on  sfvenil  ocea.^ions  shot  out  to 
a  considerable  heii^dit,  and  appreheiBsifill  waa 
expressed  as  to  the  safety  of  the  vvnturB* 
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Margrave's  Motor  &  Propeller, 

Thf  illustration  shows  Mr.  Harprave'.s  latest 
dpvio^  of  a  motor  for  a  flying:;  inarliino  (Keb- 
ruary,  1897).  Tho  ennitii*  appears  to  work 
well,  th(»  "fin'  being  vory  steady"  and  "tho 
boiler  supplies  plenty  of  dry  steam."  The 
propellers,  moved  up  and  down  with  a  fea- 


cont^nt,  ft8.4  e.  in.  ;  weight  of  pipo,  8  37  lbs. ; 
roiled,  H\  ins.  outside  diameter  ;  upper 
2-3rds  of  pipe  branches  into  2  parts,  joining 
apiin  at  the  steam-pipe, 

T\\v  weight  of  the  motor  complete  (without 
water  or  keiOHenu),  'Mh  lbs.  The  retort  ismaile 
of  7  ft.  <>  in.  of  |-in.  c(»p|»er  ]>\\w. 

The  kerosene  fuel  is  stored  in  the  long  up- 


H  A  RO  RAVE'S  MOTOR. 


therinp  action,  "produce  a  steady  thrast  in 
the  line  of  the  wing  axe.s,"  but,  as  yet,  tho 
amount  of  thrust  obtained  is  not  satisfactory. 

The  boiler  con-sists  of  124  ft.  G  ins.  of  5-16  in. 
copper  pipe ;  outside  surface,  1U.27  s>q.  ft. ; 


right  tube  on  tho  right  of  the  picture,  tho 
wat^'r  in  tho  larger  tube  to  the  left. 
Tlie  engine  cylinder  is  2i  in.  diameter,  and 
in.  stroke.      .\n  air  or  kerosene  pump  is 
placed  at  the  lower  left  hand. 


Aadrie's  Polar  Balloon* 


It  IR  possible  tbat  the  bold  aeronaut,  M. 
Andrde,  maj  at  this  moment  be  boTering  in 
mid  air  over  the  Polo,  for  ho  arrived  at  Spitas- 
borgen  on  May  30th,  firmly  resolved  to  again 
atti'tiipt  the  jouiiicy  in  hb  balloon.  The 
balloon  house,  though  it  had  suffered  greatly 
from  the  wintrjr  stonns,  has  been  fepoind,  and 
the  inBation  nf  the  balloon  commenced  on 
.Juno  18th,  BO  that  it  nhould  be  ready  so  mo 
five  weeks  earler  than  last  year. 

Dr.  Eckfafllm,  who  is  said  not  to  conddBr 
tho  baHoon  BOfflciently  fttrong  or  capadoitt  for 
its  work,  has  not  acconipanii  d  the  expedition, 
$o  that  the  vojagern  will  con&ist  of  MM. 
Andr^,  .Strindbeig,  and  Frankel,  while  Lieut. 
Swedcnborg  haa  accompanied  them  in  order 
to  go  in  the  balloon   ^ihoiild  it  be  pos-sible  or 

The  arraogemeuts  are  practically  the  same 
aa  last  year,  but  tbe  balloon  has  been  inereased 

in  capnrity  In-  'W  c.  metrt«s  by  thr  irr^fT'ton 
of  all  etjUiitonal  band,  so  that  it  h  now  about 
1  )n,(i(K)  c.  foot,  with  a  lifting  power  of  over 
8,000  lbs. 

Hie  loss  of  gas  during  the  period  it  WAS  in- 
flated  lant  year  gas  found  to  be  about  2,000  o. 
feet  a  day.  But  ^^.  Andree  allows  for  a  loss 
of  3,000  c.  feet,  under  which  circiim'.tanorR 
tbe  balloon  could  n>nuiin  in  the  air  for  vix 
weeks.  Foiu:  months'  supply  of  food  is  to  bo 
taken  in  tlic  car.  I 

The  drag  ro|)ea  are  calculated  to  n'turd  the 
speed  to  the  extent  of  por  cent,  less  than 
that  of  the  wind,  and  to  keep  the  balloon 
at  an  average  height  of  about  840  ft . 

With  an  average  speed  of  10  miles  an  hour, 
the  Pole  should  be  reeobed  in  42  hour»  from 
the  start.  JkA  it  is  the  joumef  hack  to  in- 
habited lands  that  is  so  unoertoin  and  pro- 
blematical. 

It  is  proposed  to  drop  from  time  to  tim.- 
me(«age>i  ondosed  in  spherical  buoys  of  cork, 
with  a  IIhl;  jiftached.  By  this  mean^  it  i« 
hoped  that  '^iioiilil  the  «>xpodition  come  to 
ffjnpi,  some  reconi  of  their  progresii  may,  at  all 
erentfi,  come  to  hand. 

Sprf'ial  store"*  havp  h^en  sent  to  Frnnz  Jo>of 
Land  by  the  "  Windward  "  in  case  of  the  ex- 
plorers findiiig  tfaewselTes  in  that  ne^hour- 
hood. 

BelieTing  as  we  do  thai  throofeh  the  air  is 

tlir  only  sure  road  to  tlf  Pi. If,  we  wish  the 
gallant  voyagers  ail  sucei'v;^  and  a  safe  return t 


NOTES. 


COUNT  ZEPrELlN'S  BALLOON. 

Thf  FinnU'lnt  Xews  announces  that 
"All  interesting  company  is  b«ing  formed  at 
Stuttgart,  under  the  title  of  (he  Qeedlacluft 


zur  Forderutig  der  Luft-8chiltalirt.  With  a 
capital  of  1,000,00<)  marks,  tliis  compjiny  will 
ondenvour  to  realise  the  pr^pect  of  govern- 
able aerostation  in  conformity  with  the  plaii.s 
of  Count  Zeppelin.  Large  blocks  of  shares 
•re  stated  to  have  been  applied  for  by  serious 
persons  who  Ijelievo  in  the  future  of  the 
cnrnpany."'  It  may  1m3  added  that  the  Count, 
who  is  n  German  cavalry  olKcer,  has  for 
yean  been  atttdying  the  questlmi  el  navig- 
able IkiI loons,  and  \v,\»  soveral  times  brought 
forwiud  his  proposals. 


THE  «  TURBINIA'S  "  LIGHT  ENGINES. 

Hiid  expeiinieiital  launch,  fitted  witli  a 
steam  turbine  engine  designed  hy  the  Hon. 
C  Parsons,  ha?;  ]at«'ly  liffitcn  all  ri  '  ords  l»y 
travelling  at  a  speed  of  34  knot^  au  hour. 
According  to  Nalure^  *'the  weights  are  re- 
markable, and  certainly  have  never  before 
been  equiilU'il  for  lightness  in  nny  practical 
wariue  machinery."  The  total  weight  of 
nuidiinery,  boiler,  screws  and  shafting,  tanks, 
tfec.,  is  a  tons,  and  the  horse  power  developed 
1570.  This  would  give  71  horse  power  per 
ton,  or  31  lbs.  per  horse  power. 


BOOMEBANOS. 

Mr.  (3.  T.  Walker  lias  communicated  to 
the  Hoynl  S.k  iety  (March  15th),  some  Notes 
on  this  curious  aerial  toy.  In  the  speciuieu 
deecribed,  the  ^arros"  are  twisted  through 
al)out  4"  in  the  sanu^  iiiniintT  as  ilie  Madcs  of 
a  right-handed  screw  propeller.  The  theo. 
retical  action  is  discussed. 


FIBINO   SHELLS   TO  HIGH 
ALTITUDES. 

Some  iiitere.sting  experinjent"?  hiive  re- 
cently been  conducted  at  the  Lydd  Artillery 
Cain)).  Some  heavy  guns  were  placed  in  an 
almost  upright  position,  and  tlio  ahelUi  were 
projected  to  a  height  of  3,600  ft. 


ACCIDENT  IN  A  BALLOON. 

Durmg  the  Yorkshire  Qala,  Mr.  fN»rcival 

Spenct  r  made  a  balloon  ascent,  iurcompanied 
by  live  gentlemen.  On  descending,  near 
Driffield,  the  car  bumped  heavily  on  the 
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gronnd,  witb  the  reaalt  that  one  of  the 

passengers,  Mr.  G.  C.  Leo,  broke  his  log, 
though  how  the  accideot  happened  exactly 
cannot  be  explained. 


KITES  FOR  METEOROLOaiCAL 
INVESIIQATIONS. 

A  paper  by  Mr.  A.  L.  Rotch,  of  the  Blue 
Hill  Olwon'atory,  Mass.,  was  read  before  Mio 
Boyal  Meteorological  Society  on  April  2l8t, 
deaoribing  the  expenmente  oondnot^  at  that 
Institotioii  with  Kitee.  NaJhtm  (Jnne  24th) 
■ays : 

"The  United  States  Weather  Bureau  has 
heen  oondueHng  experiments  with  kites 

flown  at  distances  of  from  one  to  two  miles 
above  the  earth,  and  now  it  is  claimed  that 
it  is  possible  to  forecast  the  weather  for  a 
period  of  dxteen  hours  longor  than  at  pre- 
•jont.  and  more  accurately.  It  is  said  that 
the  fact  has  been  established,  that  shifting  of 
the  wind  oeeurs  at  the  height  ol  a  mile  above 
the  earth's  surface  from  twdve  to  si.xteen 
hours  lit'fore  the  same  chanp:^  of  direction 
occurs  on  the  surface.  Researches  by  means 
of  high-flown  kites  and  aeroplanes  have  now 
Ix'cn  prosecuted  so  far  as  to  warrant  the  ex- 
pectation that,  within  six  months,  the  T'niti  d 
States  Weather  Bureau  will  be  able  to  con- 
struct a  telegraphic  tjnohronons  chart,  bwed 
on  conditions  of  the  atrnosphoro,  one  mile 
above  the  earth.  This  chart  will  cover  the 
tegion  between  the  Rockies  and  the  Alle> 
gbanies  at  the  ontset" 


SP££D   OF  FLYINO  GEESE. 

Some  more  observations  have  l>eon  made 
by  Mr.  H.  Helm  ("layton,  at  the  lUue  Hill 
Observatory,  determining  accurately  the 
height  and  velocity  of  the  flight  of  a  floek  of 
geese  migrating  nortliward.  So  nijjid  is  the 
velocity  of  flight  that  the  liock  was  visilile  to 
the  observers  (who  were  engaged  in  iiu'as- 
uring  cloud  velocities  with  theodolites)  only 
about  two  minutes;  but,  durii  tlf.it  time, 
two  sets  of  measurements  were  taken.  The 
ealciUations  gave  the  height  as  905  ft  above 
the  ground,  and  the  velocity  of  flight  as 
44*3  miles  an  hour.  The  dirf»ction  of  flight 
was  from  the  8.W.,  the  wind  at  the  time 
beiag  from  Wi^.W^  with  a  velocity  of  6 
niflee  an  hour. 


PlLCHErrs    SOARING  MACHINE. 

Mr.  Pilchcr  recently  conducted  some  more 
trials  with  his  apparatus  at  Eynsford.  In 
this,  the  wing  snr^oe  is  about  8.3  ft.  from  tip 
to  tip,  spreadiiig  sonic  180  sq.  ft.  of  area.  A 
long  rope  w^  attached  to  the  machine,  which 
was  hauled  abng  so  as  to  start  it  like  a  kite, 
and  a  very  sttoeossfol  fl^ht  of  about  150  yds 
was  made. 


BABNABD*S  AIB-SHIP. 

An  ascent  was  njade  recently  at  Nashville, 

Teune.ssee.  hy  Mr.  A.  W.  Barnard,  in  a  cylin- 
drical balloon,  42  ft.  long  by  16  ft.  diameter. 
A  beam  was  suspended  sotne  10  ft.  below  by 
netting?,  and  to  this  was  attached  a  saddle 

and  j)ed;ils,  like  t  liose  of  a  liicyle,  geared  tO 

a  four-bladod  screw  propeller.  The  balloon 
was  inflated  with  hydrogen,  and  rose  to  a 
height  of  500  ft.,  and  it  is  calculated  that  the 
aeronaut  was  aUl'>  to  di  ive  it  at  a  rate  of  10 
or  12  miles  an  hour  across  the  wind,  and  was 
able  to  steer  it  round  in  a  circle  A  descent 
was  made  about  4  miles  otT.  Some  of  the 
daily  jmpers  have  commented  upon  this 
news  with  a  tone  of  incrodulity  ;  but,  af  t<»r 
all,  there  is  nothing  very  remarkable  in  the 
aeliievement,  though  we  might  bo  inclined  to 
think  that  the  stated  speed  was  somewhat 
exaggerated. 


THE  INTERNATIONA  I.  BALLOON 
ASCENTS. 

The  following  rnsnlts  were  obtaine<l  l>y  the 
simultaneous  asccmts  on  IJith  .May  la.Ht. 

Paris.  Registering  hallnnn  "  L'Aerophile 
1."  went  across  the  Alps  and  deseend*-*!  at 
Novara,  having  attained  a  height  of  50,000 
ft.  "  L'.\erophile  II."  de=;eende<l  at  Diey, 
height  22,000  ft.  "  L'Acrophilo  III."  fell  at 
EgrouiL 

Ikrlin.  lialloon  with  Dr.  Berson  a.scende<l 
20,000  ft. ;  rough  landing  near  Stolpe  in 

Pomerania.  .\no(hei-  lialloon  with  Herr 
Siegsfeld  and  a  register  balloon  also 
ascended. 

Utranhurg.  Balloon  with  Dr.  Ilergesell  and 
Lient.  Baron  9^100  ft.»  landed  near  Feld- 
beiges. 
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Register  balloon  "  Langeuburg "  came 
down  near  Wolfach  in  SchwarzMald. 
Rturistrr  balloiiii  "Strassburg"  attained  an 
altitude  of  .i-2,iAMJy  descended  after  13  hours 
in  Flchtelgebirge. 

at,  Petersbwy.  B»illoon  '  Wannowsky," 
height  9,000  ft.»  Uinded  near  Waborg,  Fin- 
land. Ri^ister  balloon  reached  36,000  ft. 


Recent  Publications. 


"  The  An'nnavtlcal  Annual,  1897."  Edited 
ly  F.  Means  (Roaton,  U.S.A.).  London: 
\V.  Wesley  A-  Son.  5s. 

£t  is  with  niuuU  satisfaction  that  we 
welcome  the  third  number  of  this  very  well- 
got-up  annual,  which  tbi«  year  is  of  especial 
inter<'.st. 

Full  accounts  an*  given  of  Prof.  Laiigley  s 
latest  experiments,  an  exoellent  portrait  of 
the  inventor  foruiins;  the  frontispiece. 
Some  uio.st  interesting  and  profusely  illus- 
trated accounts  are  given  by  Mr.  Ch&nute 
and  by  Mr.  Herring  ot  th<^r  experitnento  in 
glifling  flicrht  nii  the  shores  of  Laki- Michigan. 
It  seems  almost  unnecessary  for  us  to  refer 
further  to  these  experiments,  since  everyone 
interested  in  this  subject  ouglit  certainly  to 
ol  t  iiii  a  ropy  of  the  annual  and  mafceacare^ 
ful  study  of  it. 

We  may  just  mention  that  from  a  number 
of  machines  experimented  with,  one  with 
superposed  and  narrow  aerocurves  was  found 
.  the  most  elUcient,  and  that  the  best  liight 
lasted  for  14  seeonda  and  covered  a  distance 
of  X>i)  feet.  A  translation  of  IT.-n-  MiillenhotTs 
addre«  on  the  death  of  Otto  Lilienthal, 
embdliihed  by  a  portrait  of  the  unfortunate 
enthusiast,  is  tuliowed  by  three  papers  by 
him,  "Our  T.aclur^  in  Sailing  Flight."  "At 
lUuDOW,"  and  "  The  liest  .Siiape  for  Wings.  ' 

Mr.  Chanute  continues  his  most  valuable 
contribution  on  "  Sailing  Flight,"  begun  in  the 
Aeronautical  Annual  No.  -I.  .Mr.  HutTaker 
writes  on  '  The  Way  of  an  Etgle  in  the  Air." 
Short  articles  by  Mr.  Maxim  on  '*8crew  Pro- 
pellers Workin?  in  .\ir,''  nnd  by  Mr.  Pilcher 
on  "  Ulidiog  KxperiuicuUs"  are  followed  by  a 
number  of  interesting  notes  under  the  head 
of  "  Miscellany  "  and  several  pithy  articles 
headftl  "  K<litnrial." 

Altogether  we  can  strongly  reconiuiend 
this  book  to  our  readers  as  one  which  is 


absolutely  indispensable  to  anyone  making 
a  proper  stndy  of  the  question  of  aorial 

navigation. 

"  Oh  obtaining  Jfeteoroloffieal  Eecordi  in 
the  Upper  AirbffmBatuo/ Kittttmd  BaUooiUt" 
by  A.  Lawrence  Rotch,  is  published  in 
pamphlet  form  by  the  Atnerican  Academy  of 
ArUand  Sciences  (Vol.  XXXIL,  No.  13).  The 
author  begins  by  saying  that  '*a  knowledge 
of  the  physical  conditions  which  prevail  np 
to  the  highest  cloud  levels,  five  to  nine  miles 
above  the  earth,  is  of  great  importance  to 
meteorologists,"  and  pmnts  out  that  oboerra- 
tioiis  (HI  nioiintaltis  do  not  ^{i\o  what  is 
required,  iialloon  ascents  with  observers 
are  expensive  and  somewhat  dangerous, 
while  captive  balloons  are  limited  to  lower 
altitude.s  and  arc  lilown  down  by  wind,  so 
that  unmanned  balloons  and  kites  are  aloue 
suitable  for  the  purpose.  The  Blue  Hill 
experiments,  of  which  wekave  given  accounts, 
liavr  proved  flu-  utility  of  fho  latter  method 
up  to  9,000  ft.,  and  the  "  ballons  sondes " 
recently  sent  up  from  Bans  and  from  Berlin 
and  elsewhere  to  heights  up  to  00,000  ft- 
have  proxed  how  satisfactorily  the  former 
ntethod  can  be  employed. 


Foreign  Aeronautical 

Periodicals, 


L'A^-onaute  (Paris)  for  April.  "  Second  In- 
ternational Ascent  of  *  rAerophile  ,"  "  On  the 
Apparatus  Employed  '  and  "Observations," 
written  respectively  l.y  .^Icssrs.  Hcrmite  and 
Besau<^u,  L-  Cailletet,  and  A.  Muntz.  i'ru- 
ceedings  of  the  Sooi^^^i  Fran^aiae  de  Naviga- 
tion  Aerirnne  inrludi''  numoir  of  M 
Rretonniere  and  his  observations  on  bird 
Hight,  and  other  matters.  May,  "On  the 
Variation  of  the  Electric  State  of  the  High  Re- 
gtoiis  of  t!H>  Atmosphere."  hy  ().  !e  Cadet.  "On 
the  Equation  of  the  Aeroplane,"  by  Vicomt^ 
Deoaies.  Proceedings  of  the  Society,  in- 
cluding a  life  of  thelate  Mr.  Brearey,experi-> 
mcnf<?  by  M.  Ricotir,  conducted  in  1886,  on 
the  resistance  of  the  air.  Description  of  an 
apparatus  for  aerial  propulsion  by  the  ni- 
action  of  the  deflagration  of  mixed  gases:  A 
review  of  Capt.  von  Parseval's  paper  on  kite 
IwiUoons, 

June.   '^On  a  Qvaphic  Criteiiim  Applic- 
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able  to  Flying  Apparatus,"  by  Capt.  Mar- 
ootta.  AniiOQDoenent  of  the  offer  of  two 

prizfs  of  1.000  franrs  rftch  for  .1  motor  of 
50  kilos.  (1  cwt.)  per  horse-power,  and  for 
a  study  of  the  coefficients  necessary  for 
calculations  for  an  aerial  machine.  Vicomtc 
Df  ca/.is  gives  some  calcaiatioiw  relative  to 
aeroplanes. 

VAfrvjthiU  (Paris)  for  April  May.  Life  of 
Mr.  Olaisher,  with  jwrtrait,  designating  him 
"the  grand  old  iimn"  of  aerial  navigation. 
Observations  of  the  seventh  asct^nt  of 
"L'Aerophile"  IVeparationB  fbr  the  Polar 
(lition  of  M.  Andree.  Mi!itary  balloon- 
ing in  Denmark  (illustrated).  "Theory  of 
Dynamic  Soaring,"  by  Vicomte  Decazea  (con* 
tinued).  "Navigation  Aerhydriqne"  (con- 
tinue<l).  Atniosi)hf'ric  flfHitricity.  Aernnaii- 
tic8  at  the  Congress  of  the  **^ocietc8 
Savantea^'at  k  Sorbonne.  Heientific  Cbm< 
mission  of  Aenwtation  of  Paris.  Hesearohee 
on  rarified  pases.  Obituary  (I*,  d.-  .Touvencil 
and  Henri  W'idmer).  Review  of  aeronautical 
pubiieationt. 

La  France  Aerienne  (raris),  1  —  15  April: 
"The  Discovery  of  Balloons,"  refutation  of 
the  Brazilian  and  Portuguese  Legends;  Eciui- 
librium  in  Dirigible  Balloons  ;  "New  Flying 
I  Machine  '  (Stenzel's)  ;  and  ollx  r  iutert  'iting 
uotea.  15— 30 April:  "Study  of  the  High 
Regione  of  the  Air ; "  "  Lilienthal "An 
Aerial  VoyaK<',"  Raymond  de  Montmorency. 
I  — 15  May:  ".\n  Aerial  Voyage"'  (contttnrt'(!>, 
and  notes.  15—31  May  :  "  Congress  of  the 
Soet^t^  Savantes,"  with  deugna  for  navi- 
gabl.-  balloon;  "  Eray's  Navigal.le  Balloon" 
(illustrated);  "The  Bordeaux  JSoeiety  of 
Aerial  Navigation;"  Notes  00  the  History 
of  Ballooning, *ji:c.  1 — 15  June  :  "An  Aerial 
Voyage;"  "  Macedoine  ;  "  Notes.  l'>— .30 
June  :  "Captive  Balloon  at  the  Leipsig 
Exhibition,"  giving  details  of  the  fint 
month's  working.  Notes- 

fifvfit  de  Franre  (Paris)  is  a  new  weekly 
paper  devoted  to  certain  subjects,  including 
Aerostation.*'  The  first  number  (2iid  May) 
contains  an  artide  on  "The  Aeronautical 
Situation." 

L'Aeronauta  (Milan),  Jan  -  Mar. :  "  Liquid 
Carbonic  Acid  Motors^"  with  illustration  of 
.Stenzel's  engino  ;  "The  Dotninion  of  tlir; 
Air ;  "  "  Animal  oud  Mechanical  Flight ; " 
**  Compressed  Air  Turbinee ;  *  "  Metallic  Bal- 
loons," as  designed  by  Lana,Dupuis-Delcourt, 
Marey-Monge,  and  Fontana  ;  "  Arrigo's  Lf-n- 
tieular  l>iiiioon  ; "  Exploration  of  the 
High  Regions  of  the  Air ; "  Notes.  April-* 


May:  "The  Lenticular  Balloon"  of  Sig.  F. 
Arrigo  (illustrated) ; "  **  Metallio  Balloons ; " 

"  Fiiijiloymnnt  of  Explosives  as  a  Motive 
Force  ;"  "  The  Theory  of  Aerial  Navigntinn," 
by  Captain  F.  liiazzi  ;  "  Books  and  Journals." 

ZfiUckrift  fur  Luftschiffahrt  (Berlin). 
April.  "  The  Simultaneous  Scientific  I'alloon 
Ascents  of  14tb  November,"  giving  details 
of  the  results  obtained.  *'  Experiments  with 
fjirge  Air  Propellers,"  by  Prof.  Q.  Wellner 
(illustrated),  an  itttfrpsting  soiontific  paper. 
"  Experiments  on  Wind  Prassures,"  by  F. 
Bitter. 

Rf/n>rt*  of  thf  Upi>^r-RJiiii'  A  '  iviutical 
Socifti/.  This  Society  continues  to  prosper. 
The  membership  now  amounts  to  251 
Particulars  an;  given  of  the  Societj^'s  new 
balloon,  also  the  results  o£  the  international 
ascents  of  iSth  May. 

» *  > 

Notable  Articles. 

{Aftrilf  J/«r</,  and  Ju»r,) 


United  Sfrr.vc  .V.'-j April. — "The  Conquest 
ol  the  Air,'  by  *  apt  Baden-Powbll.  This 
article,  though  palpably  written  some  years 
ago,  may  still  fae  oooddeced  as  embojying 
the  gsasral  status  of  aacisl  oavigallon.  It  fs 
divided  in  three  parts,  heeded  vespsctively— 
••Aviation  and  Flying  Maeblaes."  Balloon- 
iog."  and  "Aerial  WsrEue^**  Summarizing 
shortly  what  has  been  accomplished,  and 
what  is  likely  to  result  from  the  introduction 
of  any  kind  of  steerable  air-Kxaft. 

AUt  tmi  Sm  WtU.  April.— BsUooolag.*'  (lUiis- 
trsled.) 

PkibuUlpkkt  Reeori.  April  3.—"  Balloons."  I»- 
ternattonSt  Sdentlfie  Aiceots. 

SkcUh,  April  7.— Davidson's  Flying  Machine. 
(Illustrated.) 

/nMMlfM,  April  10.—"  The  Aerooanticsl  Societ  j." 

St>(ctator,  .\pri1  17.— Scientific  Kite  Flying  - 
Review  of  Woglom's  "Paia  Kites," 


i^ijiu^cd  by  Google 


so 

Am^  and  Nwy  GuMttttt  April  t?.— "  Kites  for 
War  PntpoMs.** 

IimnilMm,  April  a4.— "Tte  Ifystarions  Air  Ship." 

Black  and  IVkiti,  April  24.—"  Ballooniog,"  with 
portrdts  ol  Mean.  SratiCBit. 


CMtiiy  Miig»gint,  Hfty«— "  Scientific  Kite  Flyiag," 

J.  B.  MiLLBT  (IHustrated) ;  "  Experiments 
wilh  Kites,"  Lt  II.  D.  Wise  (Illustrated); 
•'Photographing  from  Kites,"  \V.  A.  Ennv 
(Illustrated).  These  three  articles  form  a 
most  interesting  account  of  what  is  being 
done  in  America  with  Kites,  tiioagb  the 
achleveineati  of  experinenten  lo  otber  perti 
of  the  world  wre  enUnlj  igirarad. 

Revue  Martiinu,  May — "Aerial  Currents:  Their  I 
Course  and  their  Uses  for  Balloonists."  (Cont.) 

Sptttatar,  Mftj  i.— "Sdeotifie  Kite  Flying/* 
Letter  fnm  Mr.  AacmaALD. 

Daitf  Man,  May  3.~'*A  New  Bagidft  of  War- 
Capt.  BaosN'Powbll's  War  Kite." 

Engihh  Mtthanic,  May  14  — "  Aerial  Navigation." 
Historical. 

CUvriand  Ltaiir  (U.S.A.),  May  t6w— '*  Idtema- 
tional  attempts  to  solve  tlie  pr^iilem  of  Aerial 
Navigation."  (Uloatxated.) 

Sktfield  Wukfy  Taegr^h,  May  a8.— «*Kltea  la 
Warfutt." 

Invention,  May  29.—"  Aerial  Flight." 

Toronto  DuUy  Mail,  May  ag  — "  A  Great  Bal- 
loonist." Prof.  Anorbb  and  Polar  BaHoonlog 


The  Strand  Magazine,  June. — "  The  New  Flying 
Maddoe,"  Prof.  Lanolsy.  (Itlastrated.) 

McClure's  Magaxine,  June. — "The  New  Flying 
Machine,"  Prof.  Lanolky.  (Illustrated.) 

THt  RambUr»  Jaa».-^  Oor  War  BaUoooa.*'  (lUoa- 
tvaied.) 


Quty,  1897. 

Rotktt,  Jane  ty.— *«  Adventafas  ia  the  Air."  The 
Fates  of  some  AaMttaots. 

EnglUk  M^:humc,  Jane  i8.— "Our  Teacbara  fa 
Sailing  Flight."  O.  LiuatrtBAL.  Reprialed 
from  Aeronantteal  Annnal. 

GoMen  Penny,  June  "  About  Flying  Machines." 
(Illustrated).  Historical. 

PM  MM  G0uiU,  Jane  99''-"A.  New  Experi* 
meet  in  Soaring  Flight/* 


Applications  tor  Patents. 


0784.  April  16.  John  Marshall,  sj.  Rock- 
ingham Terrace,  Birdwell.  Barasley.  An  lm< 
pnovetf  Method  of  Construction  and 
Applloation  of  Wings  and  AeroplsxneB  and 
AppHancea  Connected  therewith  for  the 
Purpose  of  Aerial  Navigation. 

9804.  April  10.  BBavHAftDRBiNAaDBBsmtN, 
89,  Chancery  Lane.  Imppovemnntn  In  Flying 
Mnohlnns. 

10.690.  April  a8.  Hiram  Stbvbks  Maxim, 
4S,  Southampton  Bnlldtogs.  Improvmnnnta  In 
Aerial  oi»  Flying  Maehlnea. 

10.811.  April  30.  GusTAV  Frickb.  18, 
Southampton  Baildinga,  London.  Impfovn* 
menta  in  Aerial  Balloona. 

13,372.  M.-\y  31.  Octavb  Cuanittk.  70. 
Market  Street.  Manchester.  Improvements  in 
and  Relating  to  Flying  Machines. 

13,743.  Frbderick  William  Bennett,  12. 
Hawthorne  Grove,  Peoge.  improved  Machine 
for  Flying. 

14,078.  Jane  9.  Haway  Jobm  Cbart,  4. 
Soath  Street.  Flasbnry.  ImprovtmanU  In  tha 
Propulsion  of  Boata  and  othar  VasMln. 
Flying  Maohinea,  and  tiw  like. 
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14,884.  JiiiM  !«.  HsftRY  JtttMkH  DurmiiN, 
33.  Chaaony  Lane.  Thft  SptM  Tr«.v«ll«p»  or 
8«lf*Ufting  Vehlole. 

16.186.   JwUta^   GBORGB  CaMBROH  DOCGLAS, 

4i»  Rafenn  Stn«t«  Doadee.  (W.  H.  Bulmmhuy, 
Soalh  Africa.)  ImprovenMnU  In  Aoponautio 

Ap|MLPfttU«. 

16,221.  June  25  Thomas  Mov.  8,  Qaality 
Court.  Li  ndon.  (().  Chancte  and  A.  M  Hkkkim., 
(Joited  Slates.)  improvements  in  or  Re- 
lating to  Mawia  OP  ApplianoM  IbP  EITooting 
AoHal  Navigation. 

16,fl78.  Juoe  26.   WiLUAM  Charles  Cbitty 

pK'ivtvn,  Southampton   Puildinr"^,  London- 

Improvements  in  the  Method  of  or  Meana 
for  Aerial  Signalling. 


Patents  Published. 


From  the  Jttnutnotd  Ofidal  Jounuil* 

22. OIL  Novembex  ly,  1895.  Aerial  Machines. 
HoFMANN,  J.,  X,  Lichterfeldentrasae.  Berlia. 

SfaHMV.— MacUiMt  of  th«  kind  daacribad  la 

^padficaiioDs  Noa.  9919  aod  11.941,  AD.  1894, 
are  raised  from  the  ground  at  f^tartiog  by  mouDting 

the  machine  on  rods  /  from  the  rails  c.  When 
the  machioe  ia  moved  forward  the  rods  move  past 


it  taken  off  the  wheels  end  thrown  oa  the 

plaoe  (T  Or  the  machine  may  be  thrown  apwaida 
by  attaching  the  wheels  c,  I'tg.  311,  by  lev«n /  to  a 
piston  in  a  steam  cylinder  g. 


86,060.  Dfloembar  31, 1895.  Aapial  Maohlno. 
pBmuNGTON,  B.  J.,  Rodna,  Wiaooniin,  U.S.A. 

One  iotm  01  the  machioe  is  shown  in  Fig.  a. 
It  comprises  a  cigar-shaped  aerostat  A  of  alo- 
mininm,  earrylng  at  ila  how  a  propeUor  P»  aeio- 
plaoas  B  eo  eadi  alda.  and  fins  C,  at  top  aad 
bottom.  Thsfo  ate  lifting  fana  E  la  the  aeroplaaai. 
aad  virtieal  and  horiaootal  mddats  G  and  H.  A 
car  D  is  suspended  below  the  acffostat,  with  a 
storage  chamber  below  that.  In  a  modification, 
the  ear  D  is  hi  the  centra  of  the  aaraatat,  and  the 
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bow  ft  madt  mon  blnfl  to  pcovide  mora  room  for 

the  engines  FV  Tbe  wfaolo  of  tbe  parts,  including 
doors,  berths,  furniture,  are  made  of  aluminium, 
and  inflated  with  a  lighter  gas  than  air.  Cuihtoni, 
iootstools,  &C.,  also  contain  bydrogon. 

Aerostats. — The  aerostat  comprises  shells  a,  b  of 
sheet  aluminium  with  bydrogen  between  them  ;  it 
is  stayed  by  bollow  ttayi  and  divided  by  gas  tight 
baUcbeadt  into  cotpaitiaeBta,  an  adal  tuba  to 
provided  with  naahoiaa  laadlag  into  each  of  the 
eompartaeots.  Tha  aerostat  is  cbargsdby  fiUsg 
it  with  water  or  bf  inflating  a  bag  biiide  it  with 
air  and  displacing  tbe  water,  or  causing  the  bag  to 
coUapse  by  the  entrance  of  tbe  hydrogen.  The 
hollow  stays  may  form  tbe  cbarging  pipes. 

Propellint;  ittiii  Stertitii: :  motors. — The  main  pro- 
peller F  is  built  of  bbcet  aluminium  with  hollow 
blades  filled  with  hydrogen.  The  aluminium 
diafi  g  i*  ako  hollow  and  oonvey*  air  ioto  tha 
angtaa  room.  The  cuieat  of  air,  throws  nor* 
wanda  by  the  pvopaUer  P  sweeping  over  the  antfiMe 
of  tbe  aecoetat,  Iteeps  off  deposit*  of  mdstitre,  and 
pievente  lateral  enrteaie  of  wind  having  any  afact 
on  it.  The  motora  F  are  sappUed  with  hydrogen 
for  fuel,  which  is  compressed  to  the  density  of  tbe 
atmosphere  and  stored  in  a  number  of  compart- 
ments I.  On  the  removal  of  the  hydrogen,  the 
compartments  are  filled  with  air  of  equal  weight, 
and  so  niainfaln  the  balance  of  tbe  vessel.  The 
Ihnat  of  the  ahaft  la  taken  egainst  a  coabion  of 
com  pressed  air  In  the  bearing,  kept  np  by  an  air 
pnmp,  and  adjusted  by  the  axial  motbm  of  tbe 
shaft  through  a  relief  valve.  Four  cyllndera  may 
be  arranged  radially  around  the  propeller  shaft, 
and  the  charge  is  ignited  therein  by  electricity 
from  the  l>attcrit;>  D'.  These  batteries  also  supply 
current  to  electromotors  for  actuating  the  lifting 
ans  E  and  the  worm  gcarioK  for  turning  the 
rttdders  G,  H.  The  steering  is  effected  aalomatf- 
cally  by  eonlroillDg  the  cnmnt  by  meana  of  a 
compaiie  and  a  baroowter,  tbe  oeetUatioa  of  the 
compass  card  or  the  barometer  index  finger  ac- 
tuating a  awltch  which  rayenes  tha  coiraat 
ihxeii^  the  noton. 


1877.  Jaanary  ay,  1896.  A«plal  Muhlne. 
PaasBa,  T.,  aog,  Fitsroy  Street,  St.  lOlda,  Vietoria. 


The  aeroetat  A  Is  dgar  abaped.  it  to  divided  into 
contpartaentB  and  filled  with  hydrogen.  It  to 
built  of  alnndninm  or  aooM  other  thin  metal  and 
is  strengthened  by  tnbttlar  banda  B  which, 

together  with  the  framework  for  supporting  tbe 

car,  form  the  reservoirs  for  storing  the  highly 
compressed  ammonia,  carbon-dioxide,  or  com- 
bustible gas  for  u'^  in  the  rotary  motor  M.  Com- 
pressed air  ballast  is  stored  in  a  reservoir  H. 
^toh  to  also  divided  into  compartments  and 
by  tnbnlar  stays. 


ERRATUM. 

tn  the  April  number  of  tbe  Joormal.  for  18448 
nad  18,843. 


United  States  Patents. 

(Qrauted  April  6tb  to  June  22nd. j 

680,941.  April  xo.  Hbmbv  Hbintz-Elkton, 
!  S.D.  Alp-Ship. 

^  Elongated  balloon,  having  sufficient  floating 
I  power  to  very  nearly  raise  tbe  whole  weight,  with 
posts  depending  from  it,  and  a  "body,"  tt  car, 
hsiened  to  the  lower  enda  of  the  poets,  paraehntes 
being  amngad  on  each  poet.  Screw  propellers 
and  raddera  an  attathad. 

582.757.     May  i8.     Iajdis  1'.  Mocillaro, 
Cairo,  Egypt.   Meana  for  Aerial  Flight. 

Soaring  machine  consisting  of  an  aeroplane 
composed  of  two  wings,  each  Uoged  npoo  a 


Digitized  by  Google 


THE  AERONAUTICAL  JOURNAL, 


23 


voriical  axii»  aad  capftble  ol  forward  and  back- 
«vard  moveroeot.  Also  a  mechanical  device  for 
throadog  Ibrward  Um  Upa  of  tin  winga.  with  a 
Sfuriag  Aonnally  holding  the  tips  of  the  wings  in 
advance  of  the  axis.  The  wio^  adapted  to  cioaa 
over  one  another  at  will. 


Prench  PatentA. 

260,358.    Sly.    Improvementa  Relating 
to  Paraohutea. 

260,363.    scHVEiDKK.    New  Syatem  of 
Dirigible  Balloons. 

901,716.      Villon.     Flying  AppaPatiM 
Moved  by  Human  Fopoo, 

S6a,882.  Dbbmbit.  Plying  Apparaftua. 

262.067.    Baogb.    Method  of  Directing 
Balloons. 

263.124.    Hi'.nERT    Screw  Propeller,  Tur- 
bine  Screw,  or  Parachute  Screw. 

068,129.  lUntT.  Flying  Apparatua 


268,618.  GooafON.  Dirigible  Balloon. 

263,646.    Arsu.s.    Ga&  Engine  for  Pro 
pelling  and  Steering  Balloons. 


Qerniai»  Patents. 

(ClaK  77.) 
APPLICATIONS. 
Akmin  BECKMANN,Cbsrlolteaberg.  Elongated 
Balloon. 

Cakl  EicHLSK.  Wilhelmsira^se  126,  iierlio. 
Regulating  the  Riae  of  Captive  Balloons 
by  Meana  of  a  Twofold  Electric  Cable. 

GliANTED. 
93.184.  M  ivi'AFT  Sch  nfelderStr  15.  Dresden 
Flyinti  Machine  w  th  Perpendicularly  Swing- 

ing  Wings,    ijune  :i,  1S9O.) 

93.387.    J.  H.  HoMEisTBR,  Borgfelde  Malz 
VI. t%'  iS,  Hamburg.    Circular  Captive  Flying 
Maciiine.   (February  20,  1896.) 

CANCELLED. 
70,746,  64,384,  84.567. 


L.iyiu<_L;d  by  GoOglc 


ADVERTISEMENTS. 


Revue  Mensuelle 


ILLUSTREE.  DE 


I'Aeronautique 


Et  des  Sciences  qui  s'y  rattachent. 

Publiec  avec  la  collaboration  des  principaux    -  - 
-    -    -     savants  francais  et  etrangers. 


Diredeurs : 

Georges   BESANCON  et  Wilfrid   do  FONVIELLE. 

L'At'rophiU,  qui  compte  ciuq  annces  d'existence,  a  des  correspondants  dans  le 
monde  entier. 

L'AvrophiU  est  le  plus  important,  Ic  plus  repandu,  le  mieux  informe  et  le 
micux  illustrc  de  tous  les  journaux  similaires. 

IJAcrof>hile  s'adrcssc  a  tous  les  amis  du  progres,  meme  a  ceux,  et  nous  osons 
dire  surtout  a  ceux,  que  I'ctudc,  pourtaut  si  attrayante,  de  la  navigation  acrienne 
n'a  pas  encore  conquis. 

Prix  du  numcro,  UN  franc. 

ABONNEMENTS:  France,  un  an,  lo  fr. ;  Union  postale,  un  an,  12  fr. 

Redaction  et   Administration: — 14,   Rue  des    Grandes-Carrieres,  PARIS. 

Telephone  503-24. 


1 

IIhS 

Etablissement  Central  d' Aerostation. 

Ascensions  et  Constructions  Aeronautiques. 
Ballons  Captifs  d  Vapeur. 
— :  Excursions  Aeriennes  pour  Amateurs.  : — 
Materiel  Special  pour  I'Aerostation  Militaire. 

Lever  des  Plans  Topographiques. 
Exploration  de  la  Haute  Atmosphere  : — 

— :  Observations  Meteorologiques,  etc. 


lb 


Georges  BESANCON,  Directeur, 

14,    RUE     DES    GRANDES-CARRIERES,  PARIS. 

Adresse  Tikgraphique :    BESANCON,  A^ronaute,  Paris.    Telephone  No.  503,24. 


L'AERONAUTE,  f.^'-.^^^r^^ 

Un  numero   -   75  centimes. 


ILLUSTRE    -    -  - 
VI Q  ATI  ON  AERIENNE. 


91,  rue:  Gl'iLlbIST£:R])iLSa[,  PARIS. 


Digitized  by  Google 


Price,  to  Non-Members,  2s. 


UNIV.  O*^  ^'^^ 

AUG  4  \9^0 

THR 


No.  4-  OCTODKK,  iS«j7.  Vol.  i. 


Coiitglitg. 

PACE 

Notices  of  The  AFRnxAt  TtrAi  S(irii  Tv   ^  ...  ^  ^  ^  i 

Kkcent  Ai'Vancement  in  AkhdI'Vn  amics  . .   I 

Repohts  on   Expkkimexts    made   BV   Ma(OR  R.  MtX^HE    (latr  R  E)  TO 
AsCRHTAiN  TiiK  Pdwkh   AM)  Mfans  Ni-rKssARV  FOR  Fur.nT  WITH 

\ViN(.s  lliu.!,,il,d  ..  ^  „  ^  ^  ^  ._.  ._.  2 

Andree's  Polar  Hallqqn  Expedith  in'     ..       ..       ..       ..       ..       ■.  17 

New  Slghestions  for  Aerial  Emmqratiqn.  Caft.  DAnBN-PovvELL  17 
The  New  (ihhman  Wak  Hai  Lf><i\     lll-ntnttfil  ..       ..       ..        ..  18 

Notes     DAViionv  s  •■  V,  h  ati.  .n;  "   Fi        —  A   I  iKB-gAVivr.  Kite  —  Steam 

Ft.'^iN..  MoiEL-Tiii:   HAN^■^Rs  ..K  liviM.  Machinks  Wahldk's 

A>.  kl  A!  t'HiilKI  I  Fa    —    I    A\|..H«J<  M  AV-I   IVTIVl.  KlTP    Kf.MFir.V 

Air  Sim  s  —  Who  Fikst  Si  i.i.i  sth.    Akctic  F\i  i  oration  m 

Ha  I. LOON  ? — Ri^siAN  Aeronai'tical  Emiiiiition  ip 

ReCEXT  PfltLlCATIONS  ^  ^  ^  ^  ^  ^  ^  2Q 

Foreign  Akronai  ticai.  I'KKiDiiirAi-  ^  ^  ^  ^  ^  _2I 

XOTAHI  F    AnTlfl  Es  ^  ^  ^  ^  ^  ^  ^  21 

AfEHCATlONS    Hlk    I'AIKNf-S  —  rAll.M>    1  '  L  lil  I  Sll  K  1 )  FoKEH.N    PaTENTS..  22. 


1  n\l)(>v  . 

PCRLISHEI)    BV  THE  AERONAUTICAL  SoCIETV  OK  GREAT  BRITAIN.  ANP  PRINTED  BV 

King,  Sell.  i&  Railtqn.  Ltd..  12.  Gounii  Sol-are.  4.  Holt  Court,  and 

4,  HiKCMiN  Lane.  E.G. 


Digitized  by  Google 


THE  AERONAUTICAL  JOURNAL. 


OCTOBER,  1897. 


The  Aeronautical  Journal. 

(POBUSHBO  qUARffBBXiT.) 

SoBBOsiPTioii  ns  AxMijif  (poBt  free),  6b. 
— e>- 

Communirafitmi  ivKj^ectimj  Adm'fi.'wmfnta 
to  be  addretusd  to  the  i  'ubluiters,  "  Aer(mauti- 

Mntn,  KING,  SELL,  a  RAILTON,  Ud., 

4t  BeU  Court,  12,  Gowjh  Square, 

and  4,  Birchin  Lane,  E,€. 


NOTICES 


OF 


 ^  

A  General  Meeting  of  the  Society  will 
take  place  in  December  (the  exact  dale  will 
be  notified  hereafter),  vben,  in  ndditiom  to 
ttie  reading  of  several  interesting  papers,  it 

is  hoped  there  will  be  an  exhibition  of  the 
Cinematograph,  shoxnn^  the  action  of  flyin*? 
birds,  the  photographs  for  which  arc  now 
being  specially  procured  for  the  Sooiety. 


Recent  Advancement  in 
Aerodynmnics* 


and  importance.  ThMc  experiments  t^d  to 
ahow — 

1st  .  Tljat  (lio  proClo  of  u  soaring  hLrd's  winf^, 
and  pieces  of  metal  ol  a  somewhat  similar 
oiirv»,  genenite  Tortioes  on  their  concave  8ar> 
faces  when  the  diord  of  the  curve  makes  a 
nt?)[?aHvc  .inglr>  with  the  direction  of  the  wind. 

2nd.  That  all  the  concave  surface  is  in  con- 
tact with  air  moving  iowanb  tlw  mean  dirso- 
tioa  of  the  wind. 

3rd.  That  the  moan  pressure  on  the  concave 
swfaee  is  higher  tlian  that  on  tfie  eonvaz  aide. 

4th.  That  the  chord  of  the  curved  metal  may 
moke  a  negative  angle  of  ten  degrees  with  the 
direction  of  the  wind,  and  still  have  a  lugber 
pieasnre  on  tiie  eomeaTe  side  than  on  the 
convex. 

Hence  Mr.  Hai^^ve  infers :  — 
"That  gravity  can  be  entirely  counteracted 
by  a  volume  of  disturbed  air  moving  in  a  hori- 
zontal dir<'rtion  ;  nnd  that  flAnnc  niarIiiii<'->  nf 
great  weight  can  be  held  suspended  by  a  hori- 
Eontal  wind,  and  rise  vortioaliy  without  the 
oxpondii urn   nf  any  cnnfainod  motor  forro." 
;  We  would  point  out,  however,  that  in  order  to 
'  cause  thb  upward  loroe  to  aot  eoniiniMMMty» 
<  either  a  horizontal  forward  tkmat  must  bo 
applied,  or  thf  win:^  bo   lu-'i!  in  a  fixed  posi- 
:  tion,  so  as  not  to  he  carried  back  by  the  wind 

fOtOO  ^  V  •  •  • 


Members  and  others  arc  mformd  th<it  ilu 
Hm,  StcreUuy  has  only  a  Jew  compute  sets  left 
of  ih$  Reports  ef  the  Smtty  (1866-1893). 
These  are  sold  to  the  puhlic  at  ONE  GUINEA 
the  set  of  1 1  wih,^  or  to  mnAtrSt  at  half -price 

B.  BADEN-POWELL.  Gapv., 

Hoik*  Sec. 


-to* 


Mr.  Lawrence  Hargrave  has  sent  us  the  re- 
suits  of  some  i«oent  experiments  of  liia,  of 

which  we  hojx*  shortly  <o  li:':ir  fullor  d  'tai!*?, 
as  the  subject  is  one  of  the  greatest  interest 


Thi%  subject  ha%  also  been  under  investiga- 
tion by  Capt.  Baden-Powell,  who  used  an  in- 
strument consisting  of  an  upright  cylinder  in 
thp  fop  of  which  h  plawd  a  fan  blower  to 
draw  a  current  of  air  upwards.  Smoke  is  in- 
troduced at  the  bettom  so  tiiai  Iho  oonrae  of 
till'  currents  may  be  visible.  Two  window-;, 
one  for  admitting  a  strong  light,  the  other  for 
obaerration,  are  out  in  the  cylinder,  and  op- 
posite the  second  one,  insido  xhc  funnel,  is  a 
holder  for  carrying  the  model  to  bo  experi- 
mented upon,  which  can  be  fixed  at  any  de- 
sired angle.  By  means  of  this  instrament,  this 
pddyin^z  action  of  thr>  riirrent  on  a  concave 
surface  in  very  distinctly  seen,  though  the  pres- 
sure oannofc  thus  be  determined.  It  will  he 
interesting  to  h*'ar  with  wli.if  kind  of  appsiatus 
Mr.  Haigrave  has  been  cxpuruuonting. 
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Report  on  Experiments 

made  by 

Major  R,  F.  Moore  {late  R,E,)f 

To  ascertain  the  power  and  means 
necessary  for  Flight  with  Wings. 


INTRODUCTION. 

Tho  two  chief  methods  proposed  by  inron- 
tors  for  obtaining  aerial  flight  are  by  means 
of  aeroplanes  or  aerocurves,  driven  by  screw 
propellers,  and  by  wings  worked  as  in  nature. 

Which  of  these  designs  will  practically  be 
best  it  is  difficult  to  say.  It  can  only  be  by 
actually  trying  tho  two  methods  that  their 
merits  can  bo  compared. 

It  may  be  that  irititjs  are  the  bu»t,  as  they 
more  a  larger  weight  of  air  tritk  Irss  velocity 
than  a  arrcw  yropelL-r.  The  slip  may  m  thi* 
acmuiit  In'  less. 

With  a  view  to  throw  some  light  as  to  how 
nature  solves  the  problem  of  flight  with  wings 


I.— INVESTIGATION  OF  A  FLYING  FOX. 

In  Rangoon,  Calcutta,  and  some  other  parts 
of  India  flocks  of  Flying;  Foxos  may  be  seen, 
towards  sunset,  tnivelling  high  overhead  to 
their  feeding  grounds.  "Riey  have  a  very  uni- 
form action  with  their  wingf),  and  their  motion 
con  be  detected  by  tho  unaided  eye. 

The  photograph  (see  Fig  1)  is  of  a  stuffed 
specimen  sent  to  the  writer  from  Matlras. 

According  to  Mr.  M.  P.  Harting,  as  shown 
in  the  Aeronautical  Society's  Report  for  1870, 
the  Pteropus  Edulis,  a.s  it  is  called,  weighs 

i  over  3  lbs.  avoirdupois,  and  measures  47^  ins. 

'  from  tip  to  tip  of  wing.  The  area  of  the  wing 
is  126.325  sq.  ins.,  and  length  20.551  ins. 

I  Mr.  Hiurting  says  t^at  the  weight  he  quotes 
may  be  wrong,  as  it  was  taken  from  a  dead 
specimen. 

From  measurements  of  a  similar  sized  Fly- 
j  ing  Fox  when  alive  it  wa.s  found  to  be  about 
2  lbs.  instead  of  3  lbs. 

Tills  difference  in  weight  alters  the  constants 
as  given  in  Mr.  Harting's  formulae  (see  page  68 
to  70  of  tho  Society's  Report  for  1870). 


Fig.  I. — Flying 

the  following  investigation  has  been  made  with 
a  Flying  Fox  as  a  typo . 

The  practical  expenments  made  from  the 
results  are  based  on  the  supposition  that  by 
imitating  Nature  as  closely  as  possible,  both  as 
to  structure  and  action  similar  oflect  may  bo 
anticipated.  In  other  words,  an  arttflcial  Fly- 
ing Fox  should  fly  as  well  as  a  natural  one, 
with  an  allowance  made  for  defects  in  clumsi- 
ness of  manufacture. 

Tho  want  of  a  sufficiently  light  motor  for  its 
power  has  prevrrntrd  those  experiments  being 
brought  to  a  finality. 


Fox  (under  side). 

If  tf,  a,  and  /  represent  respectively  the 
weight  in  grammes,  the  area  in  square  centi- 
metres, and  the  length  of  the  wing  in  centi- 
metres, then  we  have  for  the  Pteropua  Kdulia 
in  the  formulae  where 

a=(iiv  «•)» 
l=r'iy  w  =  mVa 
ii=2-95  ineteail  of  2-.'i5 
r=5-27        ,,  468 
i»=l"83  as  before. 
(See  Appendix  A.) 
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Appendix  B,  using  the  corrected  formule, 
we  find  tlint  for  a  Fox  weiring  200  lbs.  we 
require  winp^  7^  ft  long  eacli,  and  an  area  of 
I8|  sq.  ft.  each.  Wings  this  size  should  there- 
l6fi»  «ait  for  a  Bat  or  Fox  equal  in  wei|^t  to  a 
man  taken  at  about  14  ^t. 

It  is  possible  to  test  the  velocity  of  flight  of 
dieao  aamiab  hf  atfaftTiing  a  thnad  to  tliair 
Iniii  ciaws,  and  noting  the  tinio  in  wUA  tfiaj 

fun  ODt  a  r<<rtnin  Inno^h. 

It  h&a  beon  found  by  this  mean.s  that  a  F(ff 
tbat  makea  8  ttmlna  per  SMond  with  its  wmgi 

travels  21  ft.  per  srcand,  so  that  for  each 
stroke  ap  and  down  of  its  wings  it  travels  7  ft. 
lUi  rate  of  prof^rem  is  aome  14|  miles  per 
hour.  This  is  slower  than  what  thf  Fox  would 
do  if  free  and  in  full  flight.  The  string  drag- 
ging behind  it  probably  diecked  its  momentum. 
TlMMa  Foieo  hang  tUi  day  from  Uie  braadiea 


human  arm  and  hand,  and  are  similarly 
named,  fim.t  the  main  arm,  or  homema,  the 

I  foro-ann,  or  radius,  and  tlio  digits,  composed 

iof  4  hnger!!>  und  a  thumb.  (.See  Fig.  2.) 
Tile  wing  ii  eonstmeted  so  aa  to  be  very  s^ 
niong  the  front  edge,  and  vor}-  pliant  at  tlio 
rear  edge.  There  is  a  ball  socket  at  the  shoul- 
der joint,  but  not  at  the  elbow.  This  shows 
that  the  wing  Is  rigid  in  itself  when  distended, 
and  that  thf  socket  at  the  shoulder  is  the  only 
hingo  where  movement  takes  place  for  flap- 
ping. Any  alteratioB  in  the  wing  during  fii^t 
w  due  to  its  flexibility.  The  joints  at  the 
elbow  and  wrist  are  called  into  play  when  the 
animal  reqnirea  to  fold  itawiagik  Thisitdooa 
when  it  comes  to  rosti  SQoh  as  lAum  hooUng 
itself  on  to  a  tree. 

When  the  wing  is  fnlly  opened  out  tho  audB- 
arm  and  fore«nn  form  an  angle  of  110  degs. 


Moon.  Flyino  Fox. 


of  high  trees  by  their  hind  claws,  with  their 
heads  downwards.  It  is  only  in  the  evening 
and  at  night  they  fly  any  distance,  unless  dis- 
turbed. WTion  they  want  to  fly  they  drop 
downwards  and  launch  themselves  off  on  the 
air. 

When  allowed  to  go  free  on  tho  ground  they 
generally  make  for  the  nearest  tree  or  high 
place  to  cUmb  up  befcm  flying  off,  though  they 
have  been  known  to  fly  from  the  ground  direct. 
To  do  this  they  first  distend  and  inflate  their 
wings  by  getting  air  underneath,  and  then  take 
off  apparently  with  oondderable  extia  exertion. 

These  Foxes,  besides  their  own  wei[!;ht,  can 
fly  with  their  young  clinging  to  them.  A  Fox 
weighing  18  oas.  oarried  a  young  Fox  wei^^li- 
ing  4  ozs.,  or  two-ninths  of  its  own  wmght.  In 
addition  it  oanied  a  string  and  atiap  weighing 
ioa. 

Iheir  bodies  are  covered  with  hajr*  and  they 
haTe  a  head  like  a  Fox. 

The  wings  are  formed  of  bones,  covered  with 
a  mambnuM.  The  hones  lesembk  those  of  a 


The  joint  at  the  olbow  is  raised  above  a  line 
from  the  shoulder  to  the  wrijst  by  l-18th  of  the 
lengtii,  ao  that  the  nndenside  of  the  wing  is 

concave. 

Hie  fourth  finger  is  nearly  parallel  in  plan 
with  the  oen^Kne  of  the  body.  LiHnewith 

it,  extending  to  the  front,  is  the  thumb.  Thia 
acta  as  a  strut  to  a  strong  sinuo  which  stretches 
from  the  shoulder  to  the  end  nearly  of  the  first 
finger.  This  sinue  forms  a  diaip  cutting  edge 
for  the  membrane  which  covers  the  wing,  and 
it  also  distends  tho  wing  by  its  attachment  to 
the  first  linger. 

The  second  and  third  fingers  divido  (ho  space 
unequally  between  the  first  and  fourth  fingers, 
and  assist  with  them  to  spraad  the  memfafaae 
of  the  wing. 

Tho  legs  are  in  rear  of  the  body.  They  are 
straightened  when  flying,  and  distend  the 
membrane  for  tbat  pert  to  form  a  kind  of  tail. 

When  looking  at  a  Fox  from  below,  as  it 
flies  in  the  air,  the  tips  of  the  wings  cannot  be 
seen  by  the  naked  eye.  The  wings  take  the 
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The  Fox  when  flying  makes  120  to  180 
strokes  per  minute  with  its  wings. 

The  amplitude,  judged  by  the  eye,  does  not 
exceed  45  degs.  when  in  full  career. 

Tlie  winps  are  worked  by  the  breaiit  muscles, 
to  which  they  are  attached  by  ligaments. 

The  pectoral  muscles  Is  the  name  given  to 
the  largest  pair  of  the  breast  muscles,  and  are 
the  ones  that  pull  the  wings  down.  The  body 
is  suspended  between  the  wings  by  these 
muscles  when  on  the  air,  and  by  their  action 
cause  the  body  to  oscillate  in  a  vertical  direc- 


.shapc  of  two  squares,  with  two  triangles  con- 
structed on  their  outer  sides,  as  shown  in 
Fig.  .'}.  This  sows  that  the  tips  of  tlH»  wings 
and  posterior  edges  are  turned  up  with  the 
pressure  of  the  air  acting  under  the  wings. 

Tlio  area  of  one  wing,  as  mentioned  before, 
is  126.325  sq.  ins.  for  a  Fox  weig:hing  2  lbs.  Of 
this  the  membrane  of  the  tip  to  the  lino  of  the 
first  joints  measures  26  sq.  ins.,  or  nearly  one- 
fifth  of  the  whole  urea.  The  membrane  be- 
tween the  lines  of  the  first  and  second  joints 
measures  28.9  sq.  ins.  These  two  portions 
added  toeother  measure  54.9  sq.  ins.,  which  is 


Fig  2. — Skblston  of  Flying  Fox. 


approximately  threo-sovonths  of  tho  whole 
area. 

Taking  the  weight  of  the  Fox  as  2  lbs.,  we 
find  this  load  is  flown  with  a  spread  of  some  250 
sq.  ins.  in  the  two  wings.  This  is  equivalent 
to  1.152  lbs.  per  sq.  foot. 

If  tho  area  of  the  body  is  taken  into  con- 
sideration in  the  spread,  the  load  would  be 
about  I  t  o7,s.  per  square  foot. 


Fig.  3. 

Tlio  membrane  at  the  tail,  which  is  distended 
by  tho  h'gs.  Is  apparently  asod  for  guiding  and 
checking  the  motion  of  translation  when  neces- 
sarj-. 

The  aeroplano  of  the  Fox  when  spread  may 
bo  considered  for  tho  portions,  (a)  that  act  as 
a  support  on  tho  air,  [}>)  for  driving,  and  (c)  for 
guiding  or  checking  the  motion. 


tion  to  reciprocate  with  tho  motion  of  tho 
wings  to  produce  flight, 

Tho  pectoral  mascles  take  tho  strain  of  the 
leverage  of  tho  wings  when  on  the  air,  and  it 
is  believed  are  actuated  by  nerves  in  connection 
I  with  the  brain. 

I  The  pectoral  muscles  are  attached  to  the 
humerus  at  a  place  about  one-sixth  the 
length  of  the  humerus  out  from  the  shoulder. 
I  The  way  in  which  the  breast  muscles  act  in 
I  the  case  of  birds  to  work  the  wing  is  very 
clearly  described  in  Mr.  F.  W.  Headley's  book 
on  "  The  Structure  and  Life  of  Birds." 

How  muscles  can  be  made  to  contract  by 
the  action  of  an  electric  current,  and  so  per- 
form work,  is  de.scribed  in  Dr.  J.  Rosenthall's 
book  on  "  Muscles  and  Nerves." 

II.— ARTltTCTAL  IMITATIONS  OF 
NATURE. 

Since  commencing  experiments,  in  imitation 
of  the  Flying  Fox,  with  wings,  it  has  been 
noticed  that  Professor  Pottigrow,  in  his  book 
on  "Animal  Locomotion,"  etc.,  page  111,  says  : 
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"  In  tho  aerial  machine,  as  far  as  yot  »l»n'is<>d, 
there  is  no  sympathy  between  theweijjht  to  he 
elevftted  and  the  lifting  power,  whilst  in  natu- 
nl  flight  the  wings  and  the  w^tght  of  tlu>  flying 
cnHktnre  act  in  concert  and  reciprocate,  the 
wingi  debating  the  body  the  one  iiwUntf  the 
body  hj  its  fall  eloTatiiig  the  wings  the 
next.  .  . 

This  statement  of  Professor  Pettigrrew  is  in 
accordance  with  the  idea  on  which  th.-  follow- 
ing experiment-i  have  hoim  tti.kI*^.  Hi^  iliffi- 
culty  appears  to  h;>ve  been  to  apply  his  theor)' 
pmctieallr. 

iiguii,  Profeswr  Fsttig^w  mjB  further 


thoHo   of  nny  other  nnimul,"  a«  stated  by 
Marry  ia  his  book  on   '  Aniiunl  Mec}iani}>m/' 
,  page  215.     The  foUowini;  ezperiments  sbtfw 
that  it  is  (lii.->  tn  th>'  r'-'action  of  the  mufldes 
in  consecjiionce  ot   tiieir  elasticity  or  recd- 
'  Keitoe,  u  stated  above.     In  Marey's  book 
*  on   *'  Movement, "  published  since  in  1H95, 
he,  however,  at  page  102-164,  foot  note,  speaks 
of  tilts  rebound  action. 
This  action  of  the  muscleH  can  be  imitated 

hv  u'-iini;  --pfinL:^  in  tli.-ir  pliici'. 
■      It  we  hang  a  weiglit  of  20  lbs.  on  a  spring 

balance  the  spiral  iqwing  inside  (whidi  in 
1  Salter's  halanoe  fbr  we^i^ta  op  to  76  lbs.  it 


Fig.  4.— Clockwork  Moobl. 


in  his  book :  "  Wciglit,  assitted  by  the 
elastic  fipunents  or  springs  whiefa  all 
wings  in  fltYxion.  fo  lu-  rogarded  as  the  me- 
chanical expedient  resorted  to  by  nature  in 
mppleuenttng  the  efforts  of  all  flying  things." 

The  elastic  ligiunent.t  he  .«peaks  of  as  Kuppte- 
nenting  Nature  are  found  by  these  experi- 
ments to  take  the  whole  strain  of  the  wings, 
ud  also  quicken  the  action  of  the  power  put 
into  them  by  their  reHilience. 

TWs  quick  action  is  not  due  to  "  some  mys- 
tsrioiM  diendeal  aotion  which  i»  propagated 
mors  leadilj  in  the  mnselM  of  birds  than  in 


t)  ins.  long)  u  stn  tched  in.  If  we  jog  it 
by  addbg  an  extra  pressure  to  the  load,  and 

then  quickly  remove  the  adde<I  lond.  the  spring 
with  it.H  weight  will  oscillate  vertically  some 
240  times  per  minute.  This  is  what  happens 
in  the  case  of  the  pectoral  muscle  when  work- 
ing, only  the  a<l(leil  loud  or  pres^^ure  in  added 
each  stroke  for  continufxis  action. 

The  number  of  oscillations  the  spring  wilt 
niakf»  in  a  given  time  depends  nn  the  nmnnnt 
ot  weight  put  on  it,  and  the  length  of  tho 
^^pring. 

If  the  wei^t  put  on  the  spring  is  increased 
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the  number  of  oscillations  will  be  roduood : 
thus,  if  we  double  the  load  to  40  lbs.,  tbe  (^il- 
lations become  180  pr>r  minute  inatttad  of  340, 
whicli  is  ji  ri><itiction  of  souk'  25  per  cent. 

If  we  double  the  length  of  the  spring,  in- 
stead of  donbling  the  lood  on  it^  tho  owflls- 
tions  are  110  per  miimto  instead  of  340>  wbidl 
is  a  roduction  of  some  40  per  cent. 

It  m»7 1>e  seen  fnxn  Warn  tbst  spriiigs  yvry  in  | 
tho  number  of  natural  oscillntions  they  make 
when  flctuat<'<l  in  <(ome  ratio  depending  on  the 
amount  ot  load  put  on  them,  and  their  length.  ! 

The  pectoral  muscle.s  of  different  spccios  of 
birds  vary  in  thoir  (Iiicknoss,  wfi^lit.  nnd 
length  for  the  same  rea.son.  Mr.  Hargravc 
shows  llmt  the  peetonl  mnsoleB  vaiy  in  reh- 
lion  to  tho  woiglit  of  t1i«^  liody  in  bats  nnd  birtl 
from  1  in  15.5  to  1  in  6.0S.  Some  birds  have  ; 


^-J  . . . 

I 

I  p 
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To  investigate  this  models  have  been  made 
in  imitation  of  the  Flying  Fox,  with  aitifieial 
wings.  Natural  w  ings  are  diffioolt  to  fix.  (Soo 
Front ispicc*'  and  Fig.  4.)  The  way  artificial 
wings  and  machines  are  constructed  is  de- 
scribed in  my  patent  speeifioatioo,  No.  6, 18B6. 

III.^TRAINS  AND  STRESSES. 

The  wing  is  a  levin"  of  the  third  order,  where 
the  power  comes  between  the  fulcrum  and 
the   load.     Hw   Ottty   difference   b  that 

in  tlio  (ii-sf  of  tlio  wins;,  the  lever  is  turned 
over  so  iJiat  llie  strains  are  reverHc<l  (sfo 

Figs.  6  &  0.  "  A  "  is  the  Folcnim,  ^  the  straio 
keepingthe  wing  down,  ^  tho  preaaote  of  air 


Fia.  B. 
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a  more  rapid  action  than  oth«B,  tfaon^  tluMr 
weight  is  much  tlie  same.  Mnroy,  at  page  2^S 
of  his  book,  .shows  the  number  of  strokes  of  the 
w  ing  to  \'ary  from  3  to  9  per  s^<c(md  for  certain 
l>inl<,  a"-  '^arcn  in  his  list.  A  -sparrow  In-  shows 
makes  as  nuiny  as  13  strokes  per  socond. 

The  power  to  be  put  into  the  »pring«,  when 
stnined,  to  wtuatc  them  is  th<'  a«l<lrd  load  for 
each  stroke,  acting  llirouj;b  a  certain  .spact>  in 
a  oertoin  time.  ItN  amount  depends  on  the 
stiffness  of  the  spring  concerned,  >o  that  if  any 
pnrtif'tif;ir  li'nprth  of  nvrillaf ion  t-^  required,  tho 
load  added  each  stroke  or  power  must  be  great 
emMtgh  to  effect  it. 

7?v  pr.if'f  ifiillv  ;i-r<'rtnining  what  springs 
would  repliict'  the  pectoral  muHcles  in  any  par- 
tionlar  flying  animid,  it  is  possible  to  ascertain 
what  mechanical  power  is  re<|uired  to  work  its 
wing<i  with  the  number  of  strokes  and  ampli- 
tude as  in  nature. 


FIG  6. 

I  under  the  wing  acting  npwarda  at  tho  cantre 

!  of  pressure. 

Tlje  stnun  on  the  springs  is  that  due  to  the 
leverago  of  tho  win^  as  when  resting  oa  tiie 

'  air,  Thas,  if  n  [.roaentthe  preasures  of 

tlie  air  at  the  centres  of  pressure  of  tho  wiugs 
at  say  distance        from  the  shonlder  joints^ 

and  are  the  atndoa  on  the  apringa  «t 

distauoe  '^x""  out,  then  taking  momenta  (see 
Fig'  0),  we  have 

s=j>^t  (i.) 

Now the  total  weight  of  the  machine, 
I  S  =  i'w  (ii.) 
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This  is  approxintfttelj  tho  strain  the  !!prings 
have  to  sustain  when  the  body  and  wings  are 
rMtiag  on  Hie  air  in  fli^t. 

Strong  enotigh  springs  must  be  selected  for  i 
any  particul  ir  m  irlnno  that  are  f-ap;iblp  of  tak- 
ing this  stnim  without  injury  to  the  elasticity. 

They  mtut  at  the  Niiie  time,  as  said  before, 
be  capable  of  giring  the  right  number  of  oscil- 
lations per  minute  when  actuated  under  this 
strain  and  the  right  amplitude. 

In  the  ease  of  fbe  Ftyfog  Fok,  ISO  to  180 
strokes  per  iiurititf  ft)r  the  wings  hare  been 
counted.  The  number  made  by  different 
species  of  flying  animals  Tanas  eonsideirably  ns 

alrfjuly  Htatod. 

It  i-  (lifficuU  to  wir  what  the  amplitude  of 
the  wing  should  be ;  tliis  also  varios  comider- 
aUjrt  even  in  the  same  fli^t.  It  is  taken  that 
it  dwuld  not  bo  less  than  30  degs. 

With  regard  to  the  size  of  the  wings :  the 
smaller,  or  rather  shorter,  they  can  be  made 
for  any  particular  load  the  better,  as  this  re- 
duces the  leverage;  on  the  other  hand  the 
smaller  they  are,  the  greater  must  be  the 
bonBontal  driving  power  to  obtain  the  in- 
cn  a><><l  Mivtaioing  |irBB8ii]«  per  aqtian  foot  of 
area  olr  wing. 

An  ordinary  Fl^ving  Fox  does  not  fly  much 
move  than  1  lb  per  ^uare  foot  of  wing  area. 
From  the  table  (iivoii  in  Mr.  Chanute's  book 
(pages  46,  47j,  it  may  be  seen  that  for  dif- 
ferent speeieB  of  flying  animals,  the  amount 
varies  from  i  lb.  to  2\  lbs.  per  square  foot. 

For  the  greater  weight  supported,  the  wings 
arc  narrow  and  long  instead  of  short  and 
stumpy  aa  in  the  case  of  the  Flying  Fox, 
though  the  area  of  the  spread  may  be  the 
same.  The  greater  length  of  wiog  for  the 
aame  numlier  of  flape  eames  the  tip  to  travel 
through  a  longor  space  in  the  same  time.  The 
tip  of  a  wiog  twice  as  long  as  another  would 
bave  twice  the  vetoeity.  Again  the  pressure 
on  the  air  cauaod  by  the  fanning  of  the  tip 
rnri*"*  with  the  square  of  the  velocity,  so  that 
in  the  case  above,  if  one  wing  is,  say,  2  ft.  long 
and  tbe  other  is  4ft,  the  velocities  are  as  2  to  4, 
and  thf»  prpssuro=!  nn  the  air  are  as  4  to  16. 

The  longer  wing  therefore  might  be  ex- 
pected to  fly  four  times  the  load  per  square 
foot  of  its  sproad  than  t]it>  ^liorter  one,  if  no 
account  is  taken  to  the  extra  resistance  of  the 
air. 

Mr.  Maxim  haaflown  in  his  murhino  witli  a 
load  of  2  lb?,  per  square  foot.  Mr.  Phillips' 
machine  rose  with  2^  lbs  per  square  foot. 
Lilienthal  soared  with  1.45  lbs.  per  square  foot. 

From  fhh  it  is  cviilimt  tliat  it  is  possible  to 
arrsiQ^e  i>om&  niecbaaical  means  that  will  fly 


with  a  load  which  is  up  to  that  flown  in  nature, 
namely,  2J  lbs.  It  Is  chipfly  a  question  of  ob- 
taining the  best  driving  power  for  the  weight. 

IV.— PRACTICAL  METHODS  FOR  TEST- 
ING THE  STRAINS  AND  STRESSES. 

To  test  tbe  strains  and  strMses  under  which 
the  wings  of  the  machine  work  as  described  in 

tlio  patent  specification,  ir  is  siisponded  in 
different  ways,  preparatoiy  tor  free  flight. 

1.  At  tbe  centres  of  pressure  of  the  wing?, 
when  the  body  rises  and  ftdls  eaob  stvolM  (see 

Fig.  7). 

2.  At  the  apexes  of  the  win^,  with  added 
wciglits  (see  Fig.  8).  ffte  added  wej^ts  are 
the  equivalent  for  th<>  levtrage  on  tbe  air, 
and  cause  tbe  oorreot  strain  to  tlie  i^ngjs. 


3.  At  the  point  of  attaclunont  of  tbe  springs 
with  added  weights  (see  Fig  9). 

4.  At  the  body  with  balanced  wei^^ts  for  the 
pressure  of  the  air  at  tbe  centres  of  prsssnre 
I  ■<■<'  Fifi.  10). 

6.  At  intermediate  places  between  the  hinge 
and  apexes  of  tbe  wings  with  oaloidated  added 
weights. 

6.  With  the  position  of  the  attachment  of 
the  springs  to  the  main  arm  also  varied. 
In  cases  n.,  iiiiM  and  v.,  weights  have  to 

be  added  to  t}i:i*^  of  the  body  to  strain  the 
springs  and  comp&n^iate  for  the  effect  of  the 
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]iro^-«nn^  of  the  air  under  the  wing^  as  when 

machine  being;  uttspended,  cannot  get  its 

horizontal  monifntum  tn  rrrato  tlic  <;iippf>rtin^; 
pressure  as  in  fli^it,  so  calculated  weights  are 
added  to  mnke  np  for  this. 

To  find  the  w«ight  to  be  addod  In  strain 
thf*  'iprinns  correctly,  wo  know  that  the  sus- 
taining pressure  at  the  centres  of  pressnie  of 
the  wingft  mnst  be  eqnnl  to  tftio  whole  weight 

of  the  machine,  so  that  if      -^^  each  eqnalllicie 

prcHsures,  if  w  equals  the  weight  of  the  maohine, 
and  if  «  i  is  the  weight  to  be  added  as  tlie 
eqmTslent  for  the  prenure  of  the  air,  we  can 
find  the  amount  by  taking  uioments  about  the 
point  of  support  when  {Fig.  9), 

/.  ir,=ri^;»  (iii.) 

I 

From  this  nation  it  may  be  seen  that  the 
smaller  X  is,  the  largor  is  the  wei^t  to  ho 
added.  In  other  words,  the  neanr  the  point 

of  HiL'ipension  is  to  the  hinge,  the  greater  muHt 
1m>  the  weight  to  be  added. 
If  the  point  of  snspenidon  is  at  the  hingie 

itM'lf,  a>i  >>hown  in  V'vj,.  10,  tlif  wt  iulif  to  b<»  ] 
nddvd  muNt  be  infinito;  the  body  would  then  I 
bft  fixed,  and  all  the  motioiL  would  be  in  the 
wings.  Itaianced  we^ta  have  to  be  usetl  in 
this  latti  r  f-n^'  as  the  equivalent  to  the  pres- 
Hur«*  of  the  air  at  the  centres  of  prensure  (sec 
Ki«.  10). 

If  X  eqiwlled  y,  (hen  the  point  of  suspension 
would  be  at  the  centre  of  preeeuro  as  shown 
(Fig.  7),  and  the  raazimum  motion  would  be 
in  the  body.   In  this  case  no  extra  wei|^t  for 

strain  would  Imvc  fn  1)r>  ;uM(>d. 

When  nmking  experinn'nts  with  springs  fixed 
at  different  distamoee  out,  the  bent  result  vn»  \ 
obtained  for  winf^M  2  ft.  long  when  the  i 
f^pringA  were  fixed  in  the  same  position  as  the 
pcrtoral  musclen  in  nature.  This  is  about 
l-(ith  the  Irngth  of  the  humerus  out,  or 
1  th<'    linsj;th    of    thf   win^    from  the 

.shoulder  joint  in  the  cswie  of  the  Flying  Fox. 

Thw  point  where  the  pectoral  muscle  is  at-  | 
tached  i^  al^o  tli,-  h.-  '  point  for  vu^pon<-ion,  : 
and  is  assumetl  to  b*-  tlie  point  of  iion-oscilla-  | 
tion  in  the  wing  in  flight  for  wings  up  to  2  ft.  | 

A«  the  wings  increaw  in  length  the  springH  ^ 
inus)  W  hrou^iht  elos«'r  to  the  <ihouMer  joint  | 

than  1-dGth  the  length  of  the  wing,  or  the^ 


lift  each  stroke  would  become  too  great  to  ad- 
mit of  niflloient  amplitude  and  to  giro  the 
right  number  of  btrukes  in  the  time. 

Tho  springs,  with  thttii-  load,  act  under  the 
influence  of  granty,  so  that  the  height  of  the 
lift  must  be  regulated  for  the  qmckne'is  of 
action  reqtiir.  d.  Thu»  by  the  formula  in  Dy^ 
namics  we  have 

whan  ilk  tUa  caae     ~  X  aecoDda 

2  144 

ss'S  of  a  Mc<md. 

Marcy,  in  his  book  (page  22^),  shows  that 
tho  time  of  descent  of  the  wing  in  greater  than 
the  time  of  asoent  as  5  is  to  3,  approximately, 
so  that  the  time  of  descfrnt  in  thia  caae  is  talcMl 
at  '3  of  a  Mcond  instead  of  % 

therefore  »=|x82'2x*S* 

=  16-1 X  Oil -l-^  inches. 
This  would  hv  the  ri<-o  of  the  body  each  stroke 
if  it  were  not  for  friction  and  the  resistance 
of  the  air. 

For  an  amplitude  of  30  degs.  the  angle  of 
rijie  is  about  1  to  2,  so  the  springs  which  are 
attached  at  the  point  of  non-oacillation  must 
not  he  fixed  out  on  the  humerus  at  a  distance 
exceeding  twice  the  rise,  or  in  this  caR«»  twice 
1.45  in».  from  the  shoulder  joint  for  a  rate  of 
144  strokes  per  minute.  (8m  Fig.  0.) 

On  the  other  hand  tho  springs  niust  he  fixe<l 
as  far  out  as  admissible  for  the  number  of 
strokes  required  as  friction  is  incTBased  dua 
to  the  extra  atmaMa  from  tho  loferags  of  ^a 
wing. 

Knowing  approximately  the  poedtion  foi 
fixing  the  .springs  for  any  partieolar  machine, 
we  must  now  select  those  that  will  stand  the 
strain,  and  at  the  same  time  give  the  right 
umplitudti  when  actuated,  and  the  right  num- 
ber of  ofloitUtions. 

The  work  oxpended  for  fiight  is  the  amount 
riorrss.m-  to  actuate  the  springs,  and  so  cause 
the  body  with  its  added  weight  for  strain  to 
oscilUte  up  and  down  in  a  vertical  direction, 
and  so  >;ivi>  tlio  ni  (w'ss.iry  amount  of  amplitude 
to  the  wings,  and  the  necessary  number  of 
strokes  per  minute. 

For  an  amplitude  «l  30  def*.  the  amount  the 

body  has  to  be  lifted  equals  ^  each  stroke,  or 

'   when*  '^x'*  m  before  e<iaal8  the  distimce 

out  of  the  point  of  Don-o8cillation  from  the 
fihonldrr  joint  of  the  wing,  and    r  equal*  the 
length  of  the  wing. 
The  number  of  strokes  b  taken  at  144  per 
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tninute,  boia^  the  approximate  average  num- 
W  for  «  Flying  Fos. 
TlM  oantre  of  prMsun  of  tiis  air  uadOT  tho 

viqg  is  iikoii  w  «oting  ttt  1 2,  the  length  of 

the  wing  fram  the  dionlder  joint,     ihowii  io 

Mr.  ^hanute's  book,  page  41. 
If  u\  is  the  added  weight  for  itraiii  aa  ahown 

in  equation  iii.,  page  2^,  then 

tiieTef<»re  »p,=tinA/x„,^15  „./    .  ,  ) 

Aii  the  weight  of  the  body  h»a  also  to  be 
lifted,  the  total  weight  to  be  nrfaed  eeeh  itroke 

=  15W-f-«- 

The  work  to  be  doue  per  minute 

=  (15/4-1)  «  (iXy^J  144 

--(15/+l)2w/  

For  »  Piyiiig  Fox  with  ^  wisgs,  and  welghiiig 
2  Ibe.,  we  have  for  flight 

work  =  2x*ix2  (l?ix2+l) 
=8xtt2=24«  ft.  Ibfl. 
This  is  at  the  rate  of  1  H.P.  for  264  Ibe. 

Again,  if  w  e  take  thr  si/c  of  a  Fos  as  cal- 
culated in  Appendix  B,  wu  have 

wbSOO  lha ,  l=l'n\ 
then  1>y  equation  vi.  we  have  for  flight 

WOrit  =  (15v7-7r)  f  1)  2x200x7-76 
=308470  ft.  »». 
TUa  is  at  the  rate  of  1  H.F.  fbr  18  Ifae. 

This  difference  of  mte  of  load  per  horse  i 
power  between  »  Flying  Fox  weighing  2  ibs. 


Pic  IX. 


and  one  weighing  200  Iba.  may  he  aooepted  as 

due  to  the  extra  velocity  of  tranaiation  neces- 

•-im-  for  the  latter  io  obtain  u  greater  sup- 
porting pressure  on  tin*  uir.    In  the  former 


ca«e  (be  pressure  is  under  1  lb.  per  square  foot 
and  in  the  biter  is  5.i  lbs.,  which  is  an  extreme 
case. 

Again  it  may  be  seen  by  a  •special  calculation, 
(Appendix  U),  that  for  a  load  of  125  Ib^.  with 
a  prouaure  of  2^  Iba.  per  square  foot  on  the  wing 

area,  1  hnr^p  power  wotiM  fly  hv.t  100  \h<. 

The  power  ueoesaary  for  flight  for  heavier 
loads  per  M|uamfoot  dF  wing' area  inoreaaes  on 
a  sliding  Hc.ile.  It  is  wdl  to  keep  tho  total 
load  down  for  any  one  machine  as  much  as 
possible.  Each  man  should  have  his  own 
machine  for  tiiis  reason. 

After  h a ^^ up;  adjusted  a  maeliinc  for  the  cor- 
rect strain  on  the  Kpringti  a.s  shown  above  it 
can  be  launched  on  the  air  in  free  flifiht. 

For  this-  slip  catches  havr  hi  t  n  used,  worked 
with  electric  currentn  (see  Fit; 

Theao  aiip  catches  are  hung  from  an  orer- 
head  wire,  and  are  aminKed  to  throw  off  the 
machine  at  different  angles  of  inclination  to 
the  ^cmnd  as  nnjuired  for  experiment,  and 
with  differmit  amounta  <rf  momentum  by 
alterim:  the  drop. 

It  is  foimd  that  tlie  machines  go  off  best  on 
the  air  when  (lie  inolhiation  of  the  body  is  \ 
to  the  hoiiaon. 

\  .-KXPERIMENTS   WITH  MODELS  TO 
ASCERTAIN  THE  POWER  REQUIRED  FOR 
FMGHT. 

The  first  ihimK-I  has  wings  driven  by  a  clock 
spring.  Wlu'ii  llii'  sprini;  is  relcrased  tho  model 
runs  along  the  wire  from  which  it  in  buspendod. 
Tliie  experiment  ahows  that  the  wingH,  when 
flapped,  jjive  a  horizontal  (lri\iti^  fnrr<*.  The 
best  effect  is  found  to  be  when  tho  body  is  in- 
clined upwards  |  to  the  horizon  <see  Fig.  4). 

IVom  CJilculatitms  for  this  model  the  power 
neeesharj'  for  flight  is  ut  tlio  fftto  of  1  b.p.  for 
1()2  Ibs.   (Sec  Appendix  V.) 

With  a  clock  spring,  as  wed  in.  the  first 
model,  the  power  cotiH  not  be  vanVfl  mn- 
veniently  nor  could  it  be  made  to  work  con- 
tinuously. Experiments  have  been  made  since 
with  models  fitted  with  electro  motors  to  work 
the  wings.   (See  Fig  12.) 

ESteotro  motors  are  conwwient  in  many  ways 
for  experimental  purposes. 

(u)  Thr-  motor  alone  may  bo  fixed  in  the 
machine,  the  electric  current  being  conveyed 
to  it  by  wiree.  This  diapenaes  with  the  weight 
of  t]i(>  (lyti.imo  or  electric  battery  for  supply^ 
ing  tho  current. 

{h)  Electro  motoTB  are  simple  in  their  con- 
struction, compared  with  steam  engines  or  ^ 
engines,  and  run  bo  easily  intoichanged. 

(r)  They  arc  simple  to  put  in  motion  or  stop, 
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as  it  is  only  neoessary  to  oonneci  or  disconnect 
the  current. 

It  is  found  that  a  direct  acting  motor  as 
fittod  in  the  mcKioIs  (see  Front ispioco),  jjivos 
out  bettor  work  efficiency  than  a  rotatory  one, 
as  there  is  less  friction  with  it.  A  description 
of  it,  and  how  it  works  is  giren  in  the  speci- 
fication patent,  No.  fi,  of 

A  model,  fitted  with  one  of  these  motors, 
when  fully  loaded,  including  the  storap^e  bat- 
ter)' weighs  3  lbs.  6  ozs.  The  added  load  for 
the  strain  on  the  springs  Is  60  lbs.  The  springs 
are  fixed  at  j|  in.  out  from  the  shoulder.  The 
best  results  gave  14 1  strokes  per  minute  with 


From  the  caloulations  (Appendix  F),  it  may 
be  seen  that  the  work  done  equalled  907.6  ft.- 
Ibs.  The  load  this  would  fly  at  226.4  lbs. 
per  horse  power  as  shown  above  would  be 
6.2  lbs.  The  length  of  the  wing  should  bo 
30  ins.  TIio  pressure  to  be  maintained  per 
B^uare  foot  of  area  of  wing_  U'io  llw. 

These  experiments  with  direct  acting  electro 
motors,  &how  that  though  the  action  may  bo 
right  for  flight,  a  lighter  and  more  powerful 
kind  is  necessary. 

It  is  believed  that  some  of  the  gas  engines 
as  lately  developed  for  motor  cars  would  give 


Fig.  12  — Electro  Motors  Mounted  on  Framing  to  take  Wings. 
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an  amplitude  of  17  degs.  A  much  s>tronger 
motor  i>  uecessiiry  fur  tliih  model,  a»  the  am- 
plitude should  be  at  least  doubled  to  bo  suffi- 
cient for  free  fliglit. 

For  calculation  of  the  work  required,  see 
Appendix  E,  where  it  is  shown  that  it  would 
amount  to  500  ft. -lbs.  to  fly  the  model.  The 
rate  of  load  per  horse  power  is  22G.4  lbs. 

With  another  larger  direct  acting  motor 
fitted  on  arms  working  on  ball  bearings,  144 
strokes  per  minute  were  obtained  with  an 
amplitude  of  20  deg^.  (see  Fig.  13).  Tlie 
springs  in  this  case  were  fixed  ll-16th  in.  out, 
and  strained  with  a  dead  load  of  220  lbs. 


th<>  action  as  required  within  the  limits  of 
weight. 

For  wings  fitted  with  a  rotatory  oleotro 
motor,  as  sliown  in  F^tg.  12,  wo  have 

weight  =  1()'4  lbs,, 

length  of  wing— 4]  feet  (each), 

distance  out  of  point  of  attachment  of  crauk 

rod^2H75" 

do.,  of  8pring=  wS, 

do.,  of  point  of  nou-oscillatiuu  or  point  of 
suspension  =  2  875,  or  the  same  as  that  of  the 
crank  rod. 
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Odcaktioas  for  the  foUowing  aiv  givaa  ia 

Appendix  D. 

1.  Added  weight  to  oAoae  atnin. 

2.  Strain  on  springs. 

5.  Woric  exerted  to  proditoe  96  ttrolDM  p«r 
minnt*'  of  30  d»'g.s.  amplitudo. 

4.  Worlc  neoeasazy  for  flight. 

6.  Bate  of  load  par  hone  poirer. 

It  may  be  •ii  t  ti  from  tlic  la•^t  calculatiott  that 
it  requirefl,  judgijig  bKm  thi»  model,  1  hone 
power  to  fly  196.flB  Iha. 

A  more  favoarable  result  mig^i  be  expected 
if  all  the  workinp  parts  won*  fitted  with  ball 
bearings  in  this  model  to  reduce  friction,  abo 


obtained  from  these  expeiimente  of  the  rates 
of  load  that  oaa  be  flown  per  HP. : 

(a)  Spring  model  162  Iho.  per  H.P. 

(t)  2'  wings,  direct  motor       lbs.  per  IM*. 
(f)  4^'  winpa.  rotatory  motor  H'l;  lbs  per  11.1*. 
(a)  is  estimatcit  from  the  strength  of  the 

driving  spring  (see  Appendix  C). 
(6)  from  the  strength  <tf  the  aptings  aetiog 

(orthe  pectoral  muacles(Bce  Ai<[iendixE.)i. 
(c)  from  the  direct  lift  of  tlu  l)(>dy,  with 

the  calculated  strain  on  the  side  springs 

(see  Appendix  D). 


Fig  ij. — l-LECTRo  Motor  wiih  Framing  to  take  WtNC.s 


if  account  was  tiikon  of  tlie  work  t-xpcnflod  in 
fanning  the  air.  This  must  be  cou&iderable, 
as  the  winge  •van  *t  06  atvokes  per  miaute 
drive  the  model  foxward  fomibly  bgr  the  bieeae 

created. 

The  motor  used  in  thb  model  is  one  of 

Cultriss'  weighin^^  4^  lbs.  and  capable  of  de- 
velopim;  lo'MI  ft.-Ib'^.  whi'n  ninninp;  at  200  revo- 
lutions per  iuiniit<}.  In  the  exjx-rimunts  it  wois 
ranning  at  1900  fevdations,  and  gnve  out  720 
ft.-Ib-..  '>f  ii-oful  woifc.  Nearly  half  its  power 
was  loKt  in  friction. 
Hw  folknriBig  ie  •  nmuiaiy  of  the  ntulte 


VI.-~GONCLUSIONS. 

For  a  big  machine  capable  of  flying  * : 
it  would  bo  best  to  have  four  wings,  two  OO 
each  side  (see  Fi^.  14).  This  would  be  two 
machines  aa  abeady  desoitbed  joined  together 
like  in  tandem.  Tliis  arrangement  would 
iiteady  the  machine  in  the  direction  of  its 
oiution.  A  vertical  and  horisontal  rudder  can 
bo  added  if  found  advantageous.  An  inclina- 
tion of  about  I  appt>j»rs  to  1k'  the  best  for  tho 
body  when  in  tho  air  as  far  as  these  experi- 
mente  show. 
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Another  ndvantugo  in  having  four  wings,  or 
even  more,  instead  of  two,  is  that  the  leverage 
to  the  centres  of  pressures  Is  reduced  for  the 
same  spread,  so  that  the  strain  on  the  wings 
is  less,  and  they  can  be  more  lightly  con- 
stnicted.    They  also  would  not  be  so  tuiwieldy. 

Tlie  bettor  horizontal  stability  ensured 
enables  the  centre  of  gravity  to  be  raised 
liigher  in  tlie  uiaehine  as  there  is  less  t«n- 
dency  to  dip  and  rock. 

If  the  total  load  is  taken  as  2.')0  lbs.,  which 
is  125  lbs.  for  the  aviator,  100  for  the  framing 
and  springs,  'io  lbs.  for  the  motor  and  fuel,  we 
can  set*  by  Appendix  F  that  there  should  be 
four  wings,  each  9  ft.  2  ins.  long  (see 
Fig.  14). 


This  calculated  speed  would  be  modified  by 
the  resistance  of  the  air  which  increases  with 
the  square  of  the  velocity  of  translation. 

Chanute  shows  in  his  table  of  supporting 
areas  of  birds  (page  47),  that  a  speed  of  66.2 
miles  per  hour  is  sufficient  for  2.28  lbs.  per 
.square  foot,  so  it  may  be  taken  that  a  speed  of 
some  70  miles  per  hour  would  be  enough  for 
24  lbs. 

In  Appendix  G  are  given  calculations  for 
the  following : 

(«)  Strain  on  the  .springs. 

(/()  Equivalent  weight  to  give  strain. 

(r)  Horse  power  necessarj-  for  flight. 

It  may  be  seen  that  it  will  require  a  little 
over  2  horse  power  to  fly  the  250  lbs. 


I'lG.  14, — DsbioN  KoR  Large  Flying  Maciii.nk:. 


The  machine  could  be  litted  with  one  motor 
to  work  the  two  pairs  of  wings  in  preference 
to  two  separate  motors  for  each  pair. 

The  total  area  of  the  4  wing8=  100  sq.  ft. 
The  load  per  square  foot       =2i  lbs. 

Tho  velocity  of  the  tips  of  the  wings  ver- 
tically would  be  more  than  30  times  greater 
than  for  a  Flying  Fox  which  travels  at  over 
14i  miles  per  hour.  It  is  calculated  from  this 
that  the  tundem  uuichine  with  the  9  1-Gth  ft. 
wings  sliuuld  travel  at  Ilti  miles  per  hour. 


For  starting  the  one  man  machine  it  will  be 
necessary  to  assist  tho  wings  by  letting  the 
machine  run  down  an  incline  or  to  shoot  it 
oS  with  some  extraneous  power  as  a  rocket  or 
spring.  If  it  could  be  placed  on  top  of  a 
railway  carriage,  it  could  be  shot  off  from  it 
when  tho  momentum  wa.s  found  sufficient. 

Tlie  preliminary  experiments  should  be  made 
without  a  man  in  the  machine,  when  a  weight 
might  be  added  in  his  place. 

in  Appendix  H  is  given  a  calculation  for 
larger  wings  than  the  9  1-Oth  ft.  ones  proposed, 
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M  OS  to  reduce  tlM  load  per  eqneie  foot  of 
area.    It  may  bo  &«en  thai  if  tbe  area  was 

doubled  m)  as  to  mhtce  the  pressure  to  1{  lbs. 
per  square  luot  the  wingn  would  have  to  be 
12  ft.  ll\  im.  long  eecib,  whieli  woold  be  mote 

'imvii-'lf'.v    rti::n   the  th/UliSt  QHMy  M> 

To  nmniiuiM: 

(a)  The  wings  of  a  Flying  Fox  can  be  imi* 
tated  artificially,  and  to  an  enlarged  size. 

ib)  Artificial  wings  can  be  balanced  with 
«prmg8  against  the  weight  of  the  bodf  when 
on  the  air  in  imitation  "f  thr.  pectoral  muscles. 

(c)  Artificial  wings,  when  properly  con- 
stracted»  geneimte  m  propulnre  force  when 
flapped. 

(d)  The  pectoral  muscles  can  be  imit«ted  by 
spinl  springs  if  specially  selected  for  the 
strain  so  M  to  impart  the  right  number  of 
^trokp<^  ppr  minute,  and  ampUtude  when 
actuated  with  suitable  power. 

(e)  Two  or  move  pain  of  wiiigii  afe  better 
tbaa  »  single  pair  for  <  fl  vin^j;  madiine. 

1.  To  giro  better  equilibrium. 
3.  To  ecoBonuBe  loTerage. 

(f)  Motors  are  being  made  lighter  and  more 
efficient  for  their  weight  every  day  no  that 
there  is  every  hope  of  a  convenient  and  suit- 
ablt'  one  being  available. 

Tliorr  is  therofore  nothing  to  prevent  a  prac- 
tical flying  machine  being  made  with  wings  in 
imiteHon  of  tboae  cf  e  Flying  Fox. 

B.  F.  MOOBE. 


APPENDIX  A. 

To  find  the  values  of  n,  r,  and  m,  as  giv»'n 
in  Mr.  llarting's  foriiuilsf.  page  68  of  tho 
AcroiiHUtical  .Society's  Ueport  for  1870,  when 
weight  is  takon  at  2  lbs.  instrnd  of  S'04S  lbs. 

for  thi^  Ptcrnptis  Fxiulis- 
We  have  in  t'rcn<  li  diturtigioiuj 

weight— «J=2  Ibs.^'Sx-ldSe  grauiiufb - 
907% 

^**^^<>f  I  .  ( »so*ftsr»so-65i  X  «-M  cent!' 

metres»58'197, 

*iHng^l       ^^^^"^^-^  •<!•      *  126  325  X 
2  54^  !«|uare  centimetres. 
=814  06  square  centimetres. 

U.)  „_„_^^^ 

«81>48«81>0  e»y  instead  of  2'fi5. 

VSI07-2 
sS'ST  a»y  inBteMi  of  4*68 


(iii)iiis  ^  _. 


52197 


» 1*831  befora. 


N.B.—  lliese  new  vaIom  are  aeeeiiarjr,  as 

Air.  Hargrave  takes  the  weight  for  the 
Pteropus  Edulis,  with  wings  SOW  long, 
too  much,  where 

Ain'KXDIX  B. 

Calculation  for  a  Flying  Fox,  as  to  size  if 
it  weighed  200  lbs.,  taking  the  corrected 
valoM  of  »,  r,  and  m  as  given  in  Appendix  A 

We  have 

~5'2l\  200  X  453'(>  grammes 
~  5-27  V  90720 

^itr  X  14*68  oentimetros 

=«*:2^^^^'52moliss 

2"o4 
=93  22  inches 
b7{  feet. 

To  find  a  (the  area)  we  have 

P  ^  J4-6n  xr>  27« 

1-83 


a— - 


sq.  osntimstres* 


=lfl"J2  square  feet. 

As  each  wing  has  to  iiy  lOU  ll»s.,  there 


100 

18-22 


lbs. 


must  be  a  supporting  pressure  of 
per  square  foot  of  area=-'i'49  lbs.,  &ay  5^  lbs. 

APPENDIX  0. 

Clock  spring  model  (See  Fig.  4.) 

The  spring  raised  1  lb.  thro.  4j'  in  3", 
therefore  Hpriiig    „         „      UO'  in  1', 
work=90  ft.  lbs.»'U027S7  H.F., 
weight  of  spring =6|  OZ. 

iixperiuient— 

Model  weighing  1  lb. 
Strokes,  2  per  minute, 
lle^ult,  iiicxlel  raised  itself  and  travelled 
along  a  wire. 

If  the  spring  waastron  ger  to  give  3  strokes 
per  seoond,  it  wonld  give  the  same  number 
as  in  nature. 

To  ascertain  t)ie  strength  for  this, 

v'  3  n_v* 

»^2  W 

therefore  H.l'.  required      x "002727 

=  006136. 

From  above^  if  •WMIM  H.P.  is  enough  to 
Hy  I  lb.,  then  1  H.P.  is  snifidcnt  to 

162  lbs. 
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AITENDIX  D. 

Cultriss  motor  for  4j'  wings. 

(i.)  7V>  Jhid  ihe  eqwmlent  wnffht  for  strain 
to  Ik"'  addpfl  to  body  of  mociel  wht'n  snspciulcd 
at  points  of  attachiucRt  of  crank  rods. 
(See  Fig.  16.) 

Inthiscaae 

w  sio*4sP 

«ri=  4'8 

2^2  22  22 

— 10-4 -23- 7-4  lbs.  say. 
If  iir4sstlie  weight  for  strain  to  be  addodi 
then 

»4Xa-876=P  (-22 -2-875), 


;c  /».-.. 5; 

,.^...-.:.^t 


5: 


Fig.  15. 


(iL)  7*0  find  the  amovnt      a(m«i»  on  the 
springs.    Let  H=thc  total  strain, 
tii«nSx-75  1">22 

o_7  4X22^217  lbs., 


'75 


917 


therefore  the  strain  on  each  aide=-^ 

=108-6  lbs. 

(iii.)  I'o  JInd  the  work  exerted  to  produce 
96  strokes  per  minute  of  30°. 

Thf  work  is  that  required  to  raise  (f  i-*^!'  ^) 
through  a  tieight  of  1^"  at  96  times  per 
minute. 

work=(7-4+48-8)'^X96 

=662X  1:!=674  1  ft  lbs. 
therefore  674*4  ft  lbs.  are  required  to  work 
a  model  woighlng  in-4-ll)S.  at  9estrdee8  per 
minute  in  imitation  of  nature. 

(iv.)  Calculation  /or  ihe  taetra  work  neces- 
sary for  flight. 

llie  tiuniV)or  of  strokes  to  produce  this  is 
taken  at  144  per  minute. 

The  work  increases  with  the  reaistaiice  ; 
this  is  with  the  squan  of  the  velocity. 


.'.  w»=674  4x 


therefore  if  w^^M/otk  reqtiirad» 

IV  :  w^r^96*  :  144«, 
but  «'=674-4  ft.  lbs. 

144» 

!>6'' 

-17  19-4  ft.  n.s  . 
thtsrefore  1742'4  ft.  lbs  are  retiuired  to  tly 
10*4  lbs. 

(v.)  To  find  (Ae  mf«  0/  Uad  jier  ^oras 

Power. 

As  1742  4  ft.  lljii.  will  tly  lU  4  iU  , 
1  ft.  lbs        „       *00596  lb« , 
therefore  1  H.P.  =  33,000  ft  Ibs.  will  fly 
196-68  lbs. 


APPENDIX  £. 

To  calculate  the  power  required  for  flight 
from  experiments  with  a  model  weighing 
3*4  lbs.,  biiving  2'  wings. 

We  find  by  experiment  that  when  the 
model  is  weighted  with  4fl  ll»s  added  to  llu- 
body,  the  springs  at  §"  out  are  stretched 
*18^  for  each  stroke  of  the  wings  at  144 
strokes  per  minute. 

'rile  springs  nsed  on  caili  side  of  the  Iiody 
!itretcb  i"  respectively,  with  a  load  of  10  lbs , 

therefore  each  stretches  1*  with  80  lbs. 

•18"    „    14-4  lbs. 
therefore  the  \>\\\x  of  Kjtrings  stretch  'IS"  with 
2  X  14*4  lbs.  equal  to  28*8  lbs. 

The  work  done  each  stroke  is  to  raise 
SB'S  lbs.  a  height  of  18^'  144  times  per  minute 

— S8'8X*4-?Xl44s6S*S  ft.  lbs. 

As  the  amplitude  should  be  SCT  or  more, 
instead  of  17*,  the  work  must  bo  increased 
to  suit  for  the  extra  resistance  and  rise 

required. 

The  reustanoe  of  the  air  to  the  stroke 

of  the  wing  increases  with  the  square  <tf  the 

velocity,  so  that  if 

K  =the  resistance  of  the  air  at  velocity  v, 
R'ssthe  resistance  of  the  air  at  velocity 
thon  H  :  H'=t;»  :  v'\ 
As  the  amplitude  is  nearly  douiiled, 
v'^Svsay,  . 
or  V  :  v*—\  :  2, 
therefore  1^  :  r'»-^l  :  4 
„     B  :  R'-i  ;  4 
R»  =4  B. 

Again,  to  compare  the  work  if 

i/f  =the  work  for  amplitude  1 7" 
Olid  ur'=         „  „  34', 

thenw  :  w'aalxB  :  SR' 
as  1X1:8X4, 
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tberofore  ic'=b  w=8XC2  2  ft.  lbs. 
==487  6  ffc.  lU. 
^600  ft.  IIw.  My. 

To  riilculate  the  rate  of  load  per  Horn 
Power,  we  liave 

600  ft.  lbs.  for  3  4  lbs  , 
tiierefore  1  ft.  lb.  for  -0068  lbs. 

„       33000     for     226  1  lbs. 

XoTK— Tbn  writer  is  indebttd  to  Mv.  O- 
Cbanute,  C.£.,  for  checking  and  correctiug 
the  idmve  eiJ<wlati<m. 

APPENDIX  P. 

Calculation  for  a  direct  acting  electro- 
motor on  amifl  dtted  with  ball  bearitiga, 

with  springs  at  f }"  out,  and  strainml  with 
a  dead  load  of  ^20  Ihs.   (See  Fig.  13.) 

The  arms  make  144  strokes  per  minute, 
with  an  amplitude  of  96*. 

(L)  Woirk^2aax~xl  X }^ X  144=907:6 

ft.  lbs. 

(ii)  To  OKtfrtam  ike  loei^  which  this 

will  fly,  we  have  the  2'  winged  motlel 
that  I  U.P.  will  fly  226- 4  lbs.  (See  Appen- 
dix E.) 

Thwefiwe  if  irathe  weight  requiredt  we 
have  by  comparison 

226-4  :  Mr=330<J0  :  U07'5 

w»6*S  Ifae., 

therefore  the  007  5  ft  lbs.  will  fly  6  lbs.,  say. 

(iii.)  To  fiiul  lilt  Uwith  <it  x'in'j,  wo  lia\  e 
by  Mr.  Uargravo's  formula,  as  corrected 
(eee  Appendix  A)— 

i^r^w  where  u;=6x  453*6  gn. 

rgg-27   

=^V^«X«8-6«|;^V^87ai-6 

s:29  inehea. 

The  eeatre  ef  mreesnre  is  |  /  out.  end  U 

therefore  at  i  of  29"  out=13"  out,  say. 

(iv.)  Tojindtketottdtobeaddedtmatniai 
we  have 

where  F=txm«:l08, 
o 

therefore  «.^=y>l?l^>ll^-^lU. 

(v.)    To  Jind  Ute  area  of  the  teittgs. 
As  the  wings  are  29"  long,  we  can  find  the 
area  by  the  fwinula  (aee  Appendix  A)— 


0=  -  where  m=  1*83 
tn 

therefore  for  the  two  wings,  total  area 

=3J  sq.  ft. 

(vi )  To  find  the  load  per  tquan  foot  of 
wing. 

The  load=0  Iba.  for  whole  area, 
therefore  load  per  sq.  foot— =  1*6  lbs. 

The  motor  in  this  caj»e  is  therefore  power- 
ful enough  for  a  model  weighing  in  all  6  lbs., 
with  wings  2'.)"  long. 

N.B. — As  the  motor  itself  weighs  nearly 
3^  lbs.,  it  is  too  iieavy.  One  with  better 
weight  efficiency  is  neoeaaacy. 

APPENDIX  O. 

Calculation  for  a  tandem  machine  for 
2fiO  lbs.— tihe  wings  to  fly  2^  lbs.  per  square 

foot. 

(i.)  Thf  area  of  each  of  the  four  wings 
must  therefore =26  square  feet. 

(iL)  2V».;&Kf  I  we  have  by  formula  (Appen- 
dixA)- 

l^=a  m''=23x  183* 

(iii.)  To  find  the  i.ncrtusc  of  jn-titure  due 
to  tlie  velocity  of  the  tip  of  the  wing  com- 
pared with  that  of  a  Flying  Fox  with 
wings : 

v' ;  «'=20*  :  UO* 

s=  4  :  121  =  1  :  ^  2. 

(iv.)  To  find  the  vdocity  of  mmdaHuM  a* 
compared  with  a  Flying  Fox. 

The  pressure  is  30'2  times  greater,  and 
therefwe  equals  30*2  lbs.  compared  with  1  lb. 

By  the  fonnaU  for  reaiBtanoe  of  air  we 
have 

••=441  X  30*2 

t»=  118  f  per  second 
=  118  miles  per  hour. 
(t.)  To  find  the  veloeity  of  tip  of  wing 
up  and  down. 

vel    !n  5  X  1 J  4    1 3 1 7'  per  miauto 

—■\lt_  uiilca  per  hour. 

Calculation  of  straiixs  and  power  for  a 
u'  2"  wiiigod  tandem  machine  (see  Fig.  14): 

Z=110  iuclies 

10=125  for  one  pair  of  wings. 
«sbI  inch  as  this  will  allow  a  stretch 
of  i  inch  fx»  the  aprii^ra 
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to  admit  of  a  ilcduction  for  the  I  therefoi  t 


i     %  ft 

weight  ot  the  wings,  spriiigsi,  juotor,  ikc, 
referred  to  tbe  centre  of  prenure. 
{a)  Strain  on  springasS  (for  total  both 

sides) ; 

S«100x|xllO=4888-8  !b«., 
therefore  stnin  on  ench  spring^S444;4  Ihs. 

{b)  Let  v«=]owl  to  be  added  for  eeeh  pur 

of  wings 

x=^p-~-^  wt.  of  wing  )  l-x^ 

^"Ote-lO)^^  -1  )=116X48 
-5580  Ibe. 

(r)  Work  /at  jUffht  is  to  ruM  5530  lbs 
+  the  weight  of  the  body  thtough  |  M4 
•trokes  per  minute. 

/.  work=:  (55S0+80)  |  x  144  xl 

=5000X63=3600  ft.  11>s. 

=1  H.P.  say  for  one  pair  of  wings, 
therefore  vofk  for  two  purs  of  wings  to  &y 
250  lb&  is  a  little  over  8  H.F. 

APPENDIX  H. 

Calculation  to  soe  whether  work  would 
be  increased  if  the  wings  wore  madf  largfr 
for  the  250  lbs.  load,  than  calculated  for  in 
Appendix  G. 

Load=250  lbs.  for  the  two  pairs  of  wings 
at  2^  lbs.  per  sq.  foot  in  Appendix  Li. 

Taking  the  load  at  U  per  square  foot 
instead,  the  area  of  each  wing=50  sq.  ft» 

(i.)  Tojind.  I  wc  have  (Appendix  A>— 

»fiOX]*88^ 
-WWslS'  111". 

(ii.)  Increase  of  /utu^furt  i\uv  to  velocity 
of  tip  vertically  compared  with  that  of  a 
Flying  Fox  with  wings  20'  long. 

If :  w'=80»  :  165'88* 
=  I  :  00. 

(iii.)  CUculation  for  the  strain  on  sfHrings, 

P^P'^"^  ,..=.100  lbs. 
^      2     'i         -  — 

(a)  Strain  on  spring  — S  for  both  sides. 

S»l00x|xi55'28 
^6900  lbs.  say, 


stnviu  nil  vnrh  side    M  t")0  lli.s. 

{1^}  Load  to  l>e  added  to  body  for  strain 
=W4  say,  then 

194  «s(;>-|  wt  of  wing)  ^-^) 

«'4-(li5-l0)  (69-1)= 116X68 
=7880  lbs. 

(c)  Work  for  flight  is  that  required  to 
raise  7820  Ibs^+weight  of  body  through  | 
144  tittiea  per  minute 

=(7820+80)  |x  144  X  A 

-7000xG-47400ft.lbs. 

-  \-4:i  H.P  . 

therefore  for  two  pairs  of  wings  work  etiuals 
2X1-43  H.P.= 2-86  H.P. 

Hy  coiuparison  with  the  work  required  by 
the  U'  r  wings,  see  Appendix  G  ;  for  the 
BMue  load  it  may  be  seen  that  the  larger 
wings  require  more  power  to  work  them. 

APPENDIX  1. 

SLIPS  FOR  LAUNCHING  MODELS. 

The  blips  ure  ordinan*  electrical  bell  indica- 
ton  fixed  in  stutnble  wooden  frames,  Theye 

frann's  «r»«  sM^iptTidrul  from  an  nvorhosd  hori- 
zontal win'  H  as  shown.    (Fi^  11.) 

The  fnune  A  in  fitted  with  a  slip  catch  «s 
shown.  Oh  cln-iim  tht*  oKK'tric  circuit  from 
the  eloetric  bHttory  on  the  ground,  the  elec- 
tro magnet  of  thr*  slip  catch  C  frees  the  catch 
and  lets  the  model  M  banging  from  it  go  free. 

Tlio  niodol  l\f  -ti^]ii'ti(!ct1  with  a  tliread  p 
to  frame  ti,  and  swings  off  like  a  pendulum 
with  the  wings  spreMl  open. 

Till'  moninitum  acquired  by  flu'  nir)(7<>T  in  tU 
>wing  otin  b»r  iucreuMcd  by  lengthening  the 
drop  and  diHtanee  ntmrt  of  thermmes  A  and  B. 

Tlic  friiini'  H  isnlso  fijtt4>d  with  the  slip  catch, 
in  this  case  tlio  frame  is  in  a  verttcal  instead  of 
a  huri/ontat  position. 

Two  heavy  weights  are  attached  to  the  bot* 
torn  of  it  1o  k>>>p  it  steady  and  verticjil.  Two 
are  necessary  so  an  to  leave  a  gap  between 
them  for  the  pendolmn  thread  to  swing  he- 
tween. 

•  A  slip  bar  h  restK  on  the  slip  catch  C  to 
carry  a  pendulmn  whre  P;  at  esdi  end  of  this 

wire  P  is  a  loop,  the  upper  for  -lippinp;  on  the 
har  b,  and  the  other  for  uttucliiug  the  thread 
for  suspending  the  modol. 

A  cro^i-s  bar  (/  of  metal  is  pas-sed  into  ;i(iy 
of  the  holes  (•  as  reuuircd  in  the  frame  li 
below  the  slip  catch.  The  position  of  this  bar 
,J  iitni  1  111.  (nple  of  inclination  for  the 
tlirow-otf  of  the  model  M. 

The  cross  bar  if  ix  ccmneoled  with  an  elee- 
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tricnl  win*  to  oni>  polo  of  U»e  bfUt«»rj-.  The 
pfudiilum  wire  P  U  in  e1«wtTioal  drauit 
throtiirh  tbo  coils  nf  tL.-  dwtro  inu^Dot  of  the 
»lip  catch  to  th<>'  otlior  pole  of  the  biiiU«n>'. 

When  the  flying  tnacbuie  model  M  is  slipped 
from  the  frame  A,  tti«  pendulum  wire  P  in  the 
course  of  its  «wing  comes  into  contact  with  the 
cro6i>  bar  </,  and  makes  eluctricai  contact  with 
it.  The  slip  ostcb  of  the  frame  B  then 
operates  and  frees  the  pendulum  wire,  sad  let« 
the  model  go  free  on  to  the  air. 

The  thread  and  wire  P  fall  clear  of  the 
model  as  they  at'  :itta(in-»l  with  a  hook. 
This  hook  tuim  over  and  clears  itself  auto- 
matieallf. 

The  crovK  bar  rf  i*  tried  in  the  difforpnt 
hnh'n  r.  <•',  X'  .  ,  till  the  lon/jent  throw  for 
the  model  is  obtained  with  tho  wiogH  kept 
distended. 

It  li.i'^  1m  cn  found  that  RD  inclination  of 
gives  the  best  rssolt. 

Andtie's  Polar  Balloon 
Expedition. 


Wlint  may.  witliotit  doubt,  he  described  as 
one  ot  the  most  daring  and  venturetMime  of 
joumejM  ever  undertaltftt  has  been  entered 
upon  by  Merr  Andree  and  \m  compimioas. 
The  bulluon  containing  the  bold  explorers  left 
Spit/.berg^n  on  July  11th,  at  2.30  p.m.,  tho 
wind  then  blowing  from  the  S.S.W.  at  about 
20  mileo  nn  hour.  Various  ncconnt^  of  tho 
Ktart  have  been  given,  but  it  appears  that  in 
the  somflis^t  gwty  and  mnteadj  wind  Uow- 
iiiiC,  the  balloon  slint  up  to  a  height  of  .300  ft. 
and  then  fell  nearly  tu  the  level  of  the  water, 
over  which  it  rapidly  travelled.  In  this  ftr^t 
boiimi  t«  i>  of  the  three  gtiidt'-ropes  became  de- 
tiirln  d,  ))nt  there  was  plenty  nf  «;pare  rope  in 
the  car,  and,  as  the  photographs  taken  show, 
there  appeared  to  be  quite  a  airfSeieficy  of  rope 
trailinn;  behind  to  giro  tho  do^-ired  off.  rt .  It 
in  «iaid  that  the  effect  of  his  was  at  once  appa- 
rent, for  thotigh  the  wind  was  from  the  S.8.W., 
the  balloon  t  nivollod  if  ,in>-thing  to  the  west  of 
dne  north.  It  is  in  the  action  of  these  guide- 
ropes  and  sails  that  we  must  f<*el  sp«>cial  in- 
terest, for  should  the  voyago  be  happily  success- 
ful, thegenornl  public  will  iintlnubtcilly  hail  tlii< 
an  au  invention  nolving  the  problem  of  aerial 
navigation  f  Sndi  sentunents,  indeed,  we  liave 
already  seen  in  print,  but,  of  <  oiir^>,  it  is  al- 
mo'it  nup-'rfliittus  to  point  out  that  thi^  system 
of  balloon  ^iding  w  only  applicable  to  the 
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arctic  regions  or  other  wide  uninhabited  dis- 
tricts, where  no  damage  oould  be  done  by  the 
trailing  ri)jx»s,  wLich  so  limits  the  employment 
of  a  balloon  thus  fitted,  that  we  doubt  if 
equipments  of  this  ,  sort  will  otten  be  used, 
liowovor  jtuooearfai  Eforr  Andree  may  be. 

The  only  nows  we  have  at  present  of  the  ex- 
pedition is  that  contained  in  the  two  pigeon 
nuMsages,  which  were  despatdied  withm  two 
days  of  the  stai-t.  and  giro  vorv  littlo  informa- 
tion beyond  the  fact  that  all  was  well.  The 
ballocm  must  by  now  lie  edunsted  <rf  snffieient 
gns  to  cany  the  aeronauts,  but  we  will  hope 
thpy  am  safe  in  some  pince  whence  they  will 

.  be  able  to  reach,  on  foot,  some  inhabited 
locality.  It  would  boi  interssting  to  know 
what  H<  iT  A  ml  roe  dwided  wa*:  to  bo  dono  with 
the  balloon  when  no  longer  capable  of  bearing 
its  erew ;  bnt  it  is  possible  that  after  being  re- 
lieved of  the  stores,  and  two  of  tho  aprr  nmits, 
the  third  might  endeavour  to  travel  further, 
and  if  he  renched  civilisation  flfwt,  report  the 
whon>abouts  of  the  others.      Or  finallv  the 

I  Vialloon  could  hi'  ^cnt  up  hy  itself  with  des- 
patches, hut  if  eithor  ol  these  courses  had 
been  adopted,  we  should  hope  to  have  lie«rd 
something  definitely  by  this. 

«-  sst 

f^ew  Suggestions  for  Aerial 
Exploration, 


Herr  Andree*a  ventmNHome  voyage  Imving 

(Mllod  attontion  to  the  great  advantagcH  of  the 
aerial  highway  as  a  means  of  reaching  the  PelO) 
and  other  places  difficult  of  aeeena,  several 
ideea  have  lately  been  brought  forward  for 
more  efficiently  utilizing  this  route  through  the 
air. 

One  off  them  originntod,  or  L-^  suppased  to 
havo  oricinatod.  with  Mr.  Eil^.tr  Wilson,  who 
proposes  using  a  balloon,  the  temperature  of 
the  gas  in  which  is  controlled  by  a  lamp.  The 
doscriptions  ho  lias  publlshod  accord  roinark- 
nbty  with  a  proposition  illustrated  in  the 
.lournat  of  the  Royal  TTnited  Service  Instllu- 
tion  for  .Tune,  188.3.  But  it  is  very  doubtful 
'f  much  advantage  is  to  '  .^  -  inod  from  thit 
method,  even  if  it  practi<'ally  an»woretl.  The 
upper  eorrsnts  of  the  air  are  too  variable  to  be 
dcpt'iidi  d  00  for  reaching  any  given  dostina- 
lion.  Mr.  H.  A.  Haxen,  of  Wa^liingtoo,  D.C., 
has  suggested  tluit  in  farther  attempts  to 
rencli  lli.'  Polo  or  to  cro?v<;  tho  .\tlantic  by 
balloon,  advantage  should  be  taken  of  the  fact 
that  ftt  heii^ts  over  6,000  feet,  the  winds  are 
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thrice  stronger  than  they  are  at  the  surface  of 
the  earth.  At  this  height  there  would  also  be 
less  danger  from  moisture  frt-^'/'ni^  on  the 
balloon.  The  longest  balloon  jourutjy  on  re- 
cord, that  in  1869,  from  St.  Lotiii,  Mo.,  to 
Her;  !  -r  -'H.  N.Y.,  11  distance  of  870  miles,  was 
covered  in  19  hours,  at  a  height  of  7,000  ft. 

Whilst  the  Bobjeei  is  before  the  public,  I 
may  ms'ntion  an  idea  tliat  has  occnirrod  to  me, 
though  I  have  not  yet  been  able  to  obtain  suf- 
ficient dftt*  to  ho  of  ite  {BBctkability.  Let 
it  be  granted  that  the  sdionic  adopted  by 
Andre©  pood  enough,  exwpt  for  the  nno  im- 
portant point  that  his  giu  will  niter  u  tiui<> 
give  out.  I  would  then  surest  substituting  a 
kite  or  «;f>rios  of  kitcfi  for  the  halIf)on.  The 
facta  that  wo  have  to  go  upon  are :  Hiat  .1  kite 
cnii  be  ooBStrnoted  whidi  will  float  in  the 
lightrst  nf  winds.  Tliat  a  kite  can  be  nuule 
lariga  enough,  or  a  sufficient  number  of  kites 
be  attached  tq^etber,  to  lift  a  man.  That  if 
the  string  of  a  kit«  bf>  attached  to  a  moring 
object,  such  as  a  boat  or  cart,  it  will  tow  the 
some  along,  and  remain  flying  in  the  air.  Also 
(for  I  have  recently  tried  the  cxpMitlMitt)  that 
this  object  may  be  a  simple  heavy  rope.  It 
would  therefore  appear  not  impossible  to  use  a 
kite  or  eeriea  of  kites  instead  of  a  balloon  with 
trail  ropes. 

There  is  practically  no  limit  to  the  amount 
of  kite  power  which  eoold  be  employed.  We 
know  that  about  600  sq.  ft.  of  Vanv  ;  i  uf- 
ficient  to  raise  a  man  in  an  average  wind.  But 
there  is  no  reason  why,  for  such  a  purpose  as 
is  hero  proposed,  wo  should  not  emploj  6,000 
or  50,000  5q.  ft. 

These  kites  then  would  support  a  car  con- 
taining ih»  men,  steios,  eto.,  and  a  heavy 
trail  ropo,  or  betttr,  soveral  ropr"«,  would  be 
drawn  over  the  ice  and  water  below.  Steerage 
way  could  be  obtained,  iwobably  wifli  much 
more  efficiency,  after  the  niimnrr  used  by 
Andree  The  only  condition  to  fear  would  be 
a  lack  of  wind,  bat  when  this  oooun  it  merely 
implies  a  halt,  which  would  also  practically  be 
the  ra.<M>  with  n  balloon. 

It  has  been  ascertained  that,  a  nile,  the 
wind  inoreaaes  in  Telocity  the  higher  we  go, 
and  that  at  1600  fcof  up  fill'  rnfc  is  donhh-  that 
nt  100  fpet.  As  the  leading  kite  could  eufcily 
be  maintained  at  the  former  altitude  or  h^er, 
the  kitp  apparatus  should  be  able,  as  a  nilo,  to 
travi  !  fa^t.  r  than  a  balloon  with  guide  rofn's. 

The  kite  would  also  possess  the  following 
qdvantage«i:  No  danger  from  fire,  so  that  a 
Uove  could  be  more  roniforfaWy  ti-cd.  In 
ca«>e  of  accid -nt,  the  poles  iirnl  inati  ritii  of  the 
Utes  oonid  be  converted  into  sledges  or  boats. 
The  apparatus  woidd  ho  mudi  leas  ooatif  ,  and 


ther^ore,  if  crews  could  be  formed  (as  they 
tmdoubtediy  could),  several  expeditions  eoold 
start  at  the  same  time,  which  oottld  render  one 
another  mutual  aid. 

TTien  again,  in  the  event  of  a  calm  region 
existing  around  the  Pole,  as  has  been  sug- 
gested by  some  authorities,  the  kites  if  carried 
into  it  by  some  abooruTal  wind,  could  be 
packed  and  transported  over  Hie  ioe  badr  to  ti»e 
wmdy  districts,  an  operation  fanpossible  with 
a  lurg)  balloon. 

Altogether  then,  I  see  no  reaeon  why  a  tite- 
rar  with  tmlt  rnpps  sbnidd  not  bo  Used  in  pre* 
feronoe  to  a  gas  balloon 

B.  BADEN-POWELL. 


The  New  Qermaa  War 
Balloon. 


For  some  time  past  We  have  had  more  or 

less  meagre  nwonnts  of  the  so-callod  kito-bal- 
loon  on  trial  in  the  German  army,  the  patent 
for  whIdi  was  Tef«rred  to  in  our  April  journal, 
liiit  now  wf  nro  able  to  rrproduoe  a  photograph 
which  gives  a  very  good  idea  of  its  genonl  ap- 
pearance. Hie  prittdpsl  intention  b  not  only 
to  have  an  elongated  balloon,  whose  end  pre- 
sents less  resistance  to  the  wind  than  the  side 
of  a  spherical  one,  but  to  so  slope  it  that  its 
under  side  aots  on  the  principle  of  the  kite. 
In  ordrtr,  moreover,  to  kwp  tho  balloon  tightly 
distonded,  so  aa  to  preserve  its  shape,  a  re- 
servoir with  a  fumwi  shaped  montii  is  added, 
into  which  the  wind  blows  and  keeps  the 
whole  apparatus  firmly  distencted;  the  stronger 
It  blows,  the  greater  will  be  tiho  internal  pms- 
Kiirc  ill  tills  pocket.  A  kind  of  rudder-like  a^ 
tachment,  consisting  of  a  smaller  balloon,  is 
fixed  behind,  so  as  to  keep  the  whole  steadily 
facing  the  wind,  while  another  auxiliary  bal* 
loon  is  sometimes  applied  to  n>tain  the 
position.  The  volume  of  the  main  balloon  is 
abotti  18,000  o.  ft.  men  floating  in  the  ur 
its  nxi;  forms  an  angle  of  somf  5n  dngs.  -vnth 
the  hnrixon.  This  invention,  which  is  tbo  de- 
vice of  Capt.  Parteval,  of  the  German  army,  is 
said  to  most  successfully  fulfil  its  obj'-rt,  viz., 
mmaining  steady  in  strong  and  gusty  winds. 
To  anyone  familiar  with  our  own  war  balloons, 
however,  this  appamtus,  with  ita  numerous 
rop"--  and  ntluT  atl ;ulinii>iit«,  appear*  most 
complicated  and  imwieldy.  A  balloon  of  this 
d>seription  is  also  uid  to  have  been  tri^d  for 
naval  purposes  at  Kiel, 
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NOTES. 


Dathwon'b  "  V0I.4TI0M  ^  FvND.— Mr.  Geoiig^ 
L.  O.  Davidftott  htts  tnitten  Iett«n»  to  awrand 
of  the  leading  pap«n  on  "The  Sttpremafly  of 
the  Air.  Is  Grwit  Britnin  to  hare  it?"  He  ; 
V6iy  clearly  and  concisely  points  out  liow  aerial 
llATl^tioiL  noaj  now  be  considered  as  entering 
upon  tho  mnpf  of  prartioal  politir'*,  nnd  in- 
dicates the  possible  danger  which  might  accrue, 
should  any  otiier  nation  diaeover  how  to  «on- 
struct  pnictirul  flyiiii^  iiiadiiiu"*.  IT-'  tlifn'fon? 
fOggestfi  the  creation  of  a  "  Violation"  Fund 
for  the  purpoj^  of  inTOitigating  the  subject  ; 
and  lias  more  recently  written  to  say  that  in 
respon'50  to  this  communication  he  has  nv 
(»ive<l  promises  of  support,  to  the  amount  of 
£700  *'for  «zperiinenting  in  the  direction  in- 
dicated undfT  the  itdvico  of  experts."  Mr. 
Daridsoa  is  to  be  congratulated  on  his  endea- 
vonrs  to  atimnfaito  tlw  proffrem  of  invention  in 
aerf>naritif  -;,  1>nt  wo  sh.ill  h<>  anxious  to  see  in 
what  manner  the  funds  are  to  be  expended. 

A  Lifk-Savisg  Kite.  -C'iipt.  F.  Spiers,  a  re- 
tired nuiBter  mariner,  Iijls  perfected  a  good 
kite  apparatus  for  life-saving  at  sea.  The  kite 
consists  of  a  simpli'*  olilons:;  of  oihA  ranvns 
stretched  on  a  frame  of  two  cross  sticks.  An 
ingenious  dram,  or  systeni  of  wveral  drums,  is 
arranged  to  pay  out  the  kite  string;  followed  by 
the  lif'^saving  hawser.  C'npt.  Spier ^  \um  a 
working  model,  which  he  is  prepared  to  show 
to  anyone  interested  in  this  subject.  And  it 
is  to  be  hoped  that  this  humane  invention  will 
"speedily  be  ndopt<:iJ. 

2>TXAM  Flying  ModeJ/. — At  the  sitting  of  the 
Frendi  Academy  of  Sciences,  on  July  5,  M. 
Maivr  rend  a  paper  for-v  irili  il  by  M.  Tatin,  a 
noted  aeronaut  and  enginiH^r,  and  Dr.  Richet, 
editor  of  the  "Revne  Seionttfiqne,'*  on  steam 
aerodromes.  Experimonts  whh  mnchines 
are  being  carried  on  in  emulation  of  those  un- 
dertaken by  Mr.  Langley,  the  eminent  secre- 
tary of  the  Smithsonian  Institute,  10  months 
ago,  in  Potomac  Bay,  near  Washington.  The 
French  experiments  have  born  made  at  Car- 
qnenes,  near  Tonlon.  The  aerodrome  we^ed 
about  70  lbs.,  nr  twn  nn*!  n  linlf  limes  as  much 
as  the  American  one.  The  power  of  the  engine 
was  about  the  same,  a  tittle  more  than  1  b.p. 
The  French  machine  had  Urn  ^^rr.  ws  instead  of 
The  French  machine  had  two  screws,  one 
in  front  and  the  other  bt>hind.  The  maxi- 
mtim  Telocity  obtained  by  MM.  Tatin  ami 
Richet  was  prf^nt^r — nnmoly,  1^  mf^tres  (19.692 
yards)  pur  second  instead  oi  l<)— Init  tlje  length 
of  tliflirTtmwas  oolf  140mtttcw  (188.16  ywda), 


instead  of  more  than  a  kilometre  (1093.6  yards). 
The  duration  of  the  CKperiment  was  likewise 

only  a  few  stn-onds,  instead  of  more  than  two 
minutes.  Tli«  French  aerodrome  had  merely 
two  lateral  projections  and  a  tail.  Hie  total 
brea<}Ui  of  the  aerodrome  was  a  little  mor»' 
than  "ix  metres,  and  the  surface  a  little  mora 
til  in  vif^hf  square  metres.— "  Invention." 

The  DAS«iEii»  of  Fltino  Maceunxs. — The 
"Worid,"  in  an  article  on  human  fli^t,  falls 

into  a  widely-bfiUev«  (I  fallary.  It  says,  "If 
any  statistician  of  a  morbid  turn  of  mind  wero 
to  occupy  himself  in  tabulating-  the  eatae- 
troplu^  wliif  Ii  have  resulted  from  ill-starre<l  at- 
tempts to  grapple  with  the  problem,  within 
say,  tho  last  half  century,  the  'butcher's  bill' 
which  he  would  have  to  present  would  surely 
total  up  to  a  figure  formiflable  .  nuii^ih  to  p;ivo 
pause  to  the  most  inveterate  optimist  ou  {.he  . 
subject."  IXrlthout  being  in  mndi  of  » 
"morbid  turn  of  mind"  we  have  carefully 
noted  all  such  catastrophes.  Putting  aside 
ordinaiy  balloon  accidents,  where  no  special 
desire  to  further  tlie  progress  of  tln>  navigation 
(if  the  air  was  involved,  we  can  only  remember 
four  actual  fatalities,  Dc  Groof ,  LiUantlial,  Dr. 
Wolfert  and  his  companion.  Even  serious 
nccidf^ts  nnt  inrurring  loss  of  life  hnvn  been 
fortunately  exceedingly  rare.  The  same  writer 
b  eridently  getting  Tery  far  out  of  his  element 
wln-n  he  Roes  on  to  sny  "For  all  tho  sacrifice 
of  life  and  labour,  it  has  yet  to  be  shown  that 
wo  at*  any  nearer  to  a  oontrotlable  and 
nasonably  safe  method  of  air  travi-lUn^j  than 
we  wer«  at  the  outs,  t  ."  I  *  t  him  read  up  his 
subject  before  dashing  iniu  print  I 

Waklde's  Aerial  PBOP«Lt«n.— -We  reoeBtly 
had  an  opportunity  of  witaesnng  a  trial  of 

this  invention.  The  apparatus*  consists  of  what 
may  ha  di'->cribed  as  a  pair  of  featht  riui^  paddle 
wheels,  though  each  wheel  it  fitted  with  only 
three  "floats,"  thc-r  rnn  istinp;  of  a  circular 
frame  ^  ft.  in  diameter,  covered  with  cloth, 
pivoted  on  trunnions.  These  peddles  are 
actuated  by  n«n  powor  by  means  of  endless 
chains,  two  men  working  pedals  similar  to 
those  of  a  bicycle.  The  angles  at  which  the 
bla^  strike  the  air  are  controlled  also  by  end- 
'  los<=  rliain^.  tbnt  by  mean.s  of  a  pair  of  levers 
1  tho  propellers  can  be  made  to  thrust  up  or 
down,  forwards  or  backwards.  The  present 
apparatus,  whidi  N  but  a  large  working;  model, 
is  neatly  constructed  of  steel  tubing  weighing 
about  118  lbs.  It  is  suspended  from  one  end  of 
a  bonra,  the  other  end  bearing  a  roimtfrpoi^o. 
In  this  way  a  trood  idea  of  iU  action  may  bo 
obtained,  thougli  its  exact  power  has  yet  to  be 
detennined.  Mr.  Waelde  sUtea  that  one  man 
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can  hj  thu  mennit  lift  25  lbs.,  whieh  though 

but  n  small  portion  of  flic  total  weight  tn  he 
lifted,  would  be  aselid  if  Uio  up^aratu-s  wcru 
•vqieiided  beneath  a  batloon.  Ait  for  tlw 
amount  of  lift  to  bp  obtained  wIumi  a  -iiifal)lc 
ODotor  Jm  applied,  nothing  is  yet  known,  but 
the  principle  js  undoubtedly  capable  of  farther 
devp!opni(>nt.  Further  details  are  given  under 
heading  of  "Patents"  (No  9108). 

Lamhon'm  MAN-LirriNo  tors. — Mr.  C.  U. 
Tjamiwn,  of  Portland,  U.S.A.,  has  now  ano- 
fcf^dod  ill  raising  a  man  with  his  kite.  Tliis 
machine  is  somewhat  on  the  principle  of  that 
of  IIai<grAve.  Acconling  to  Mr.  Lamaon's  de- 
scription of  his  kitf,  it  foriMsts  of  four  pairs  of 
wing-like  sail^,  ribbed  fore  and  aft,  ami  siip«>r- 
posed  in  pairs,  with  vertical  webs  or  keels  at 
the  end  of  eadi  pair  to  prareai  lateml  am^ng 
and  to  increaKe  the  stability  of  the  nndrine. 
The  spread  of  the  wings  is  twentj'dx  fee^,  and 
tiie  framewoit;,  inolndinif  the  bowsprit,  in 
about  the  same.  The  fnnnc  Is  ronstruffed  of 
American  fq^nice,  as  this  wood  w  aaid  to  be 
the  toogbmt  and  l^thtesb  of  anj  found  nbont 
here.  Tlie  sail  fabric  is  of  woven  Berckley 
r anihv!'  and  the  sails  spread  out  on  each  side 
of  ttii>  kut'  like  the  wings  of  a  bird.  The  kite 
weifi^  about  a  hundred  pounds,  and  the  rider 
<;it<5  in  a  ^)oat--hapi  (l  car,  wbifh  is  suspended 
from  between  the  two  sets  of  box  kiteft.  At- 
taehed  to  the  bottom  of  this  oar  are  two 
bicycle  whfets,  by  incaiis  of  which  the  kite  ran 
be  moved  along  the  ground  without  danger  of 
braoking  the  stnctim.  The  aaila  are  so  placed 
that  when  the  auppoHing  surfaces  are  folded 
down  the  kite  may  be  moved  about  bjr  one 
man. 

Founm  Ant  Shim.— It  is  said  thai  thw* 
are  now  three  experimental  machines  being 
completed  in  Rujisia.  At  St.  Petersburg,  M. 
Okrunovitch  is  ooostrueting  an  aeroplane ;  at 

KharkofT.  Doctor  Danilcv^ki  has  a  flying  ma- 
chine which  is  reported  to  be  an  object  of 
MtmUmient  to  all  the  Mvants  who  have 
wnmined  it:  and  M.  Tchemouchenko  also  has 
an  aerial  vessel,  which  he  hopes  to  t^  shortly. 
In  Austria,  Professor  Schwiurtsmann  w  finish- 
ing n  flying  machine.  In  Oermany,  Herr 
Grammnnn  has  a  new  airship  and  ^f.  Ftivie, 
in  France,  is  going  to  try  a  navigable  balloon. 

Who  First  ScocitsTKn  Ahctic  Expuiration 
BT  Balloon  ?— This  is  a  question  which  has  re- 
ceived some  attention  of  late,  but  probably  no 
one  person  can  exactly  chiim  the  honour. 
When  flmt  balloona  were  inwated,  nianj 
writer?  pointoil  ont  that  they  ininlit  be  of  use 
for  geographical  exploration.  ^lien  Green, 
mora  than  dxty  yam  ngOi  fnTnated  the  guide- 
rope,  nidi  BentinMoto  were  rriterwted.  In 


I  1876,  Mr.  C.  Spenoer  sent  to  the  papm  % 

description  of  a  balloon  fitted  for  polar  ex- 
ploration, and  in  the  uinie  year  Mr.  Coxwell 
elaborated  a  scheme  for  Commander  Chejrne, 
which  would  probably  have  been  carried  out, 
had  suffieient  ftmd<.  boen  forthcoming.  Indeed, 
this  project  gave  rise  to  .so  much  diiicussion 
tha.t  it  may  be  add  to  hnve  led  to  the  varions 
proposals  since  made.  A  Mr.  Hutdiin*;  now 
claimii  to  be  one  of  the  origuaators  of  the  idea, 
having  written  an  artide  on  this  subject  in 
1879. 

RUSSTAX    AKRONATTirAf,    EXHIBITION. — It  Is 

proposed  to  hold  au  int«*matioiial  exhibition  of 
aeronantieal  apparmtua  in  llie  amninier  of  1888 

in  .<^t.  Petersburg.  The  mgnmasn  are  MM. 
Raukfuss  and  Knopp. 


Recent  Publications* 


"  Th<  Mrrhnnics  ainf  KijuH/'hriinii  of  Kiten,"  by 
C.  F.  Marvin  (Washington,  U.S.A.).  A 
monograph  submitted  in  coovetitioik  for  the 

(  f  ui  t<  i>rize*'  offered  hf  the  Boston 
AeronautirtU  Society. 

But  a  year  ago  it  might  be  said  that  no 
scientific  work  on  kites  existed,  yet  in  each 
of  the  four  nmnbt'rs  of  this  journal  we  fi;tv»' 
liud  the  pkuuHure  of  chronicling  a  new  pubiict- 
tion  on  this  subject.  The  work  now  before  ns  is 
indeed,  from  a  'scientific  and  theoretical  point 
of  view,  quite  the  most  exhaustive  contribu- 
tion. Pnrfessor  Marvin  gOM  deepljr  and 
thoroughly  Into  his  work,  and  carefully  dis- 
cusses the  various  effects  of  the  wind  pre«>sure8 
under  all  dicninstanoes,  the  principal  chapter 
being  on  "He  Forces  Acting  on  Kites," 
'* Circunwt.Tnces  of  Equilibrium,"  "Explana- 
tion of  Flight  of  Kites,  "  Abuoruuil  Flight  of 
Kites,"  "  Effect*  of  Changes  of  Wind,"  "  Con- 
dition of  Stability  and  Steadiness."  and  "The 
Medianics  of  the  Kite  String."  But  in  thb 
subject  it  is  specially  difficult  to  apply  the(M7 
to  pnictiee.  For  instance,  in  this  work,  the 
author  having  elaborately  discussed  the  posi- 
tion of  the  centre  of  premure  on  a  rectangular 
flat  surface,  owns  that,  "for  the  complex  and 
multiple  flat  and  arched  surfaces  usually  fotmd 
in  kites,  the  position  of  the  central  axis  can- 
not be  locat«l." 

"  Mete«>ruliMfical  1  tircxtifiatinvx  in  '/m  Frre 
Air"  by  A.  I^awronce  Rotch,  Director  of  iho 
Bloe  HUl  Ohservntoiy,  Milton,  MbMachuaetts, 
is  a  reprint  of  a  paper  read  before  the  Boston 
Society  of  Civil  Engineers  in  May  lost.  Alter 
briefly  recounting  what  hna  bemi  done  with 
bnllomui,  an  aoeonnt  is  giveii  «f  the  ijUmi 


Digitized  by  Google 


THE  AERONAUTICAL  JOURNAL, 


21 


measuremenU  at  Blue  UilJ,  and  details  of  the 
kite  appanitm  used  at  tlwt  estabtiahaent. 

"  T/ie  Storif  uj  the  Larlh*  Atiiomphere,^  by 
Douglas  Archibald .  (Lomlon:  George  NewDcs.) 

This  handy  little  volume  forms  a  most  con- 
cise and  succinct  compondium  of  the  Science 
oi  Metcorolo^iy  in  a  popular  fonn.  Tmlr cd  it 
does  more,  for  the  chapter  on  "Suspension 
and  Flight  in  the  Atmosphei*  **  is  the  cne  in 
which  we  an?  specially  interested.  A  brief  but 
oompKbensire  histoiy  of  the  balloon  is  fol- 
kwed  hjr  a  ahort  aooonnt  <rf  attempts  to  navi- 
gate the  air,  and  a  longer  and  illustrated  de- 
scription of  kites  and  tiicir  n^fs.  Though  we 
noticu  one  or  two  slight  inaccuracies,  such  as 
th«'  statemont  that  Pilutre  di-  Iloxier  in  \l>*'-\ 
employed  "ordinary  coal  gas"  for  his  first 
ascent,  wc  cun  tlioroughly  recommend  this 
''aatahell  fnU**  of  information  to  thoae  «ho 
wnni  to  know  about  the  aftmoapbem. 


Foreign  Aeronautical 
Periodicals. 


tWnNiaitle(Fiari8),  July :  "TheDeetnetion 
of  WoUert'8  Dirigible  BaUoon."  (FuU  Ulna. 

trated  acrount.) 

August:  ''The  Aeroplane  of  Mewrs.  Tatin 
and  Biohet— lioin  the  Comptee  Readne  and 

the  Revue  Scientifique." 

September:  "  A  Comparative  Study  of  the 
Aeroplanei  of  Frafeoor  Langley  and  of  Menn. 
Tatiu  and  Kichet;"  "  ilargravo s  Cellular 
Kites"       in  A'^rnnautlcal  Journal  for  April"). 

La  Franci  Airicnne  (Paris),  1 — 16  July: 
<«Caiem*a  Dirigible  Balloon."  15—81  July: 
"Air  Ship,  consisting  of  Two  Elongated 
Balloons  placed  Side  by  Side,  by  M.  Cmcbet, 
and  Criticisms  Thereon,  by  M.  Jobert ;  "  "The 
Worting  of  Captire  Ballooni,'*  by  Gb.  La- 
brouRHc :  "  Recolleetiou  of  the  Siege  of  Faxia** 
(continued). 

1 — 15  Aogost :  **  To  the  Pole  by  Balloon ;  " 
"Carelli's  Dirigible  Balloon;"  "Balloon 
Aecents  on  the  Mth  July."  15  -;U  Au<{\;Ht  : 
**  Aogelot's  Paddle  Wheel,  and  its  Application 
to  Aerial  NaTigatlon." 

I  l.*)  September:  "  MotnrH  for  Balloons;" 
"  An  Aerial  VojaiEe ; "  Siege  of  Paris  "  (con- 
tinned). 

Xeittchrijt  fw  Ln/ttekiffahrt  (Berlin).  May— 
.Jtine  (the  last  received)  :  "  The  Simultaneous 
Scientific  Balloon  Ascents  of  14tb  November, 
1800— fUl  Aoeomrt  el  the  Beenlti;"  "The 


Latest  Exp«riweuts  with  Flying  Alatihines,  ' 
by  Ueut.  Hildebrandt;  Hloatnited  Aooonnta 

of  the  Apparatuii  of  l'liillip>t.  Wellner,  Maxim, 
Stcntzel.and  Others  ;  "  Experiments  with  Lar^ 
Aerial  Screws,"  by  G.  Wellner,  Itecords  of 
Careful  Experiments;  «  The  *  Sporting'  Bat* 
loon  Ascent  in  Berlin." 

lUtatirte  Mittlteilnugen  iles  Oiterr}u?tnischen 
Vert-ins  (Strasburg).  The  first  number  of  the 
new  paUieation  (rf  the  lately-foonded  Upper 
Rhine  Aoronantir'il  S  ocit'ty.  The  first  article 
is  on  the  late  Dr.  Wolfert,  with  a  photograph 
of  hia  baUooB.  Foldable  Kltee  for  Gliding 
Flight  or  Fifing  on  a  String "  (illustrated) ; 
"Carrier  Pigeons  and  their  Use  in  Ballocfn 
Journeys"  (illustrated)  ;  "Trials  with  Kites  for 
Meteoioiogioat  Pnrpoaee  at  Straabaig **  Let* 
ters  from  Italy ;  "  "  American  Ex^»orinionta  with 
Kites;"  "^tentMl's  Wing  Maohine"  (iUu«. 
ttnted). 

L'At:n)naHta  (Milau),  August— September : 
'•  lisngley's  Aerodrome ;  "  '  •  lUiIian  Aoronautical 
Society ; "  "  The  Faturo  of  the  Kite,"  an  account 
of  what  has  been  done  in  England,  Amerioa, 
and ebewbere  ;  "Kite  Balloon ; "  "The Theory 
of  Aerial  Navigation;"  "  Andr6e'8  fispedi" 
tion ;  '  "Bird  Flight ; "  Index  to  Vol.  I. 


Notable  Articles. 


Jnly  «.  MithMkMtWerU,—"A^9i$am:'  Abstnct 

of  lecture  by  Mr.  O.  Chanutb. 
a.   English     Mtchanic.—"  Aerial  Flight." 

F.  H.  WfiNUAM.   loterestiQji  article. 
3.  GtMm  PM»y.—^  Aboai   Flying  Ma- 
chines."  2nd  Art.  (Illustrated.) 
zo.  SatHnlay   Itevuw.—"  Flying  Machines 
Next  Century."   G.  L.  Davidson. 

15.  New  Yi»k  ywnud.^**  A  Tale  of  a  Kite.** 

(Illoatratad.)  Laaaon'i  Uan-Ufdng 
Kite. 

16.  Mtch-mical  WoHi     •'  .\viation."  Flight 

as  etiected  by  wind, 
ej.  BngUsk  MtOumic,—"  PMtmni's  Kile 

Balloon."   (Ilhistrated  ) 
a).  EMglish  Mtekame.^**  Aerial  Flight."  3 

letters. 

94.  SattmUty  Rttiem.—f  Flying  If  addoet." 
Letter  firom  Capt.  Badibn  Powbll. 

24.    Invfntion. — ".\sb<ritos  Halloom  " 
a/.   Daily  Graphr.    "  llerr   Andrew's  Ex- 
pedition,      (illttslratcd.)  Crcneral 
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LaSemtiFnmgmu^"UL  Roue  Aogelot." 
(lUastRated.)  DMeripltoa  of  inven- 
tion for  propelling  balloons. 

lUustrated  LmHim  News — Dr.  Andree's 
Balloon  Voyage."    (5  Illustrations  ) 

KHowltdgt.—"  Wind  as  ao  Aid  to  Flight.' ' 
F.  W.  HSAOLBYt  M.A. 

English  Afeeluuk,—^Tht  MtU  Pto- 

blem," 

Black  and  Whik.  '•  The  Andrde  Balloon 
Expedition.' '  Illustrated  with  a  series 
of  photogimiilu. 

Nairn.—"  Soaring  Flights."  (Illus- 
trated.) Account  of  Mr.  Pilcbaff's 
noent  experiments. 

WwU,^"  FUgbu  of  Fkner.** 

Sahudtgr  Jitvt$m.-^**Uu  Andrte  Foand 
the  PjIo  ? "  Capt.  Baden  Powbll. 

Daheim  (I^eipzig).— "  Military  Balloons." 

MonuHg  Post,  Daily  News,  and  otlier 
papen  hnve  lotton  finom  Mr.  6.  L.  O. 
Davidson  on  "Tho  SnpCMtacy  of 
the  Air." 

Knowledge. — "  Wind  aa  ao  Aid  to  Flight. ' ' 

J.  H.  MOXLBY. 

GmtUmm's   Mtgajtbu.-^**  Balloon  and 

Kite  in  Meteorology."  A.  Mac  Ivor. 
English  Mtdumk.—"Th»  Aerial  Pro- 
blem," 

English  Mttkmuc—^A  Mothod  of  Coo- 
txolUng  dw  TampmtnM  of  n  Bal- 
loon.  (lUustrated.)    E.  E.  Wilson. 

Glasgow  Herald.— '•  The  Navigation  of 
the  Air:  I."  First  of  a  series  of 
interestiog  artlctoa  on  the  pwient 
itttooftlioHlanQB. 

SalurJ.;y  f  atVri'.— "  The  Art  of  Flying." 
Letter  from  Mr.  E.  S.  Brdcs. 

Ooldtn  Penny.—"  The  Growth  of  the 
Balloon.*'  (lUnatimmd.)  Popular 
mmS  of  the  history  of  Aeronautics. 

Seimt  Sifiings.—"  Andxia,  Wlwre  la 
He?"  (Illustrated.) 

Gkugom  Bmld.— "Tho  Navigation  of 
the  Air:  II.**  Chiefly  acoonnta  of 
reoant  trials  and  experiments. 

Glasgow  Herald.— "The  Navigation  of 
the  Air :  III."  Tikexy  of  aeroplanes 
and  air  enrvea. 

GoUm  Pnajr.— **  the  Conqueat  of  die 
Air." 

English  Mechanic.—"  Tho  Aerial  I'ro- 
l>lem,"  "CouuoUii^  iiallooiuii" 


33.  Glasgow  Herald.— "Ti»  Navigation  of 
the  Air:  IV."  Bzperlmeols  in  glid- 
ing, and  eendo^n. 

aS.  Western  Mot-ninf;  News.  **H«r  Aadrte 
and  BaUoooiitg." 


Applications  for  Patents* 


15,087.  July  5.  ALBXAMDn  AoAMa,  Sydney, 
N.S.W.    A  OomproaaMl  Aii>  Reoippooating 

Force  Machine  Designed  to  Assist  in  Pro- 
ducing the  Up  and  Down  Beating  Motions 
ot  the  Wings,  or  Carrying  Surfaces  of 
Mnohlnos  Deaignod  fop  Artifloial  Flight. 

16,663.  August  13.  Robert  Krav8S«  Karls- 
ruhe, Germany.  A  Controllable  Menna  of 
Aerial  Transport  as  a  Public  Amusement. 

18,935.  Auguat  16.  Csoaoa  HAiDacKE.  322, 
High  Holhom,  London.  An  imppovod  Flying 
Machine. 

18.992.  August  17.  William  Bknnett  RuLK. 
Montpelier  Square.  London.  Land,  Marine, 
or  AoHrI  Looomotiv*  Englnot. 

19,301.  Aognat  ao.  Hsnrv  Shiplst  BootB, 
6.  Bank  Street.  Manchealer.  ImpPOVamonta 
in  Aerial  Machines. 

20.434.  September  6  Carl  Holle,  22. 
Blooin6dd  Road,  Bow.  London.  Imppovtt- 
monta  in  Aopootatio  Veaaola. 

20,^09.  September  11.  Wattfi?  Thompson 
and  James  Lylb,  73,  Basioghall  Street,  London, 
improvements  in  Inflating  and  Deflating 
Balleono  or  Kindred  Air  Voaaole. 

21,308.  September  17.  Arthck  Alexander 
GovAN,  Diinv«--p;-iTi,  Briilc;-  "f  Allan.  N.B.  Con- 
trol and  Propulsion  of  Air  Ships. 

21,355.  September  17.  ALPaio  Gnonos 
BaooRBB.  (PnniK  Xacma  Bagob,  Horwny.)  Im- 
ppovemonta  fn  Balloon  Btoaring  Aim»apatua. 


Patents  Published. 


From  the  lUltttrated  Official  Jvut  nal. 

3657.   February  18,  18%.  Aerial  Machines. 
KooTH,  J.,  100,  Westminster  Bridge  Boad,  London. 
The  maohine  ia  raiaed  hj  a  f an  H  on  a  tobo- 

lar  vertical  shaft  D  driven  by  a  motor,  prefer- 
ably an  oil  eiifiino,  carried  in  the  car.  A  vaue 
£  prevents  tau  car  from  lieuig  turned  with  the 
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fan,  and  a  horisontal  yane  may  control  the 
iaeliniitMm  of  the  aads  «l  the  Bwelnne.  Hori- 
zontal propulsion  is  effected  bj  ahifting  the 
ballast  80  as  to  tilt  tlm  Tnnrhin<».  T\w  fan  ii 
oompoaed  of  a  tubular  rim  Al,  brac«d  bj 
spoke*  AS,  mad  wiUi  MUitiOBttl  ni4bl  wirm 
nmiiiiig  from  boUi  ondi  of  tlie  tods  A4  to  the 


flanges  A6 ;  sails  A7  are  laoed  to  these  wires  no 
an  to  set  it  an  angle  of  about  20dt!gs.  The  motor 
is  cooled  by  (ihe  blest  horn  tiie  fen  or  fay  water 

carrif'fl  in  thf>  tubular  framework  G.  The  fan 
acts  as  a  parachuto  when  uot  in  motion. 

9190.  Mweh  T.  im.  Aerial  Maohinos. 
Sootv,  B.»  168»  Gcofdon  Boed,  li«««Md«'0n'Tf  os. 


Tbo  attitiide  is  regulated  by  Taiying  the 


buoyancy  of  the  aerostat.  Hub  is  made  to 
wiUutaad  a  coiisiderablo  bwvtiiig  prMsare  and 

contains  a  flexible  vessel  A,  which  can  be  in- 
flatod  with  air  by  a  pump  B  in  the  oar  when  it 
is  desired  to  desoond. 

f>109     April  80,  Aerial  Machines. 

WiBLiiK,  J.,  24,  Broad  Btreet,  Golden  Square, 
EcodoBt  tad  Aammst  J.  F.  01.  18,  liyadsto 
PlMs.  Idioglon. 

Tho  propollini;  appnratus  comprlsos  a  pnir 
of  paddle  wheels,  tlio  blades  A  of  which  arc 
foatbcred  by  a  chain  pa««ing  round  a  pulley  61, 
on  their  axl(>  u  and  E  on  the  ^leovo  e  Te^»ee- 
tively.  Tb»  leathering,  and  oonseqim&tly  the 


tliroction  in  which  the  blades  make  their  effec- 
tive Htroke,  is  olt^^n-d  hy  turning  tho  sl€»evo  by 
means  of  a  chain  ii  and  a  lover  working  over  a 
disc  A.  The  apparatus  is  driven  by  pedab  G, 
and  may  he  attaohed  to  a  balloon  or  used  m 
abovo. 

9148.  April  30,  1896.  Aerial  Machines. 
PBinrnrovoir,  E.  J.,  Baoine,  Wisoonsln,  U.S.A. 

Tlio  invention  is  for  ;uitnmritiru]ly  stooring 
aer'hxl  iuachiue<4  and  dirt.>cting  them  towards 
large  masssa  of  iron,  svoh  a«  hrooclBd  shipSi 
nnd  for  atttomntic  meuns  for  releasing 
boutbs  when  immediately  over  such  ships. 
Two  magnetic  oompasaes  A,  D  are 
used  which  control,  by  electric  means,  tho 
steering  gear.  A  steers  normaHy,  nnd  when 
the  machine  approaches  un  ixunchul  tlie  needle 
1)  i<9  deflected  and  completes  an  electric  circuit 
through  tlif  I  oil  K,  by  whicli  the  coil  is  drawn 
in,  and  the  commutators  >jl,  g2  are  actuated 
for  throwing  the  compass  A  out  of,  and  D 
into,  the  steering  circuit.  T)  tlirn  take-;  up  tln> 
steering,  and  directs  the  machine  towanbs  the 
inMBcfaid.  Tho  bomb  U,  Fig.  4,  is  supported  by 
a  lever      and  released  by  tin  deotro-magpMt 
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P,  which  withdraws  the  lever  0.  The  cuirpnt 
f«r  eliciting  the  magneb  P  ia  eoinplet«d  bj  a 
dipping  HMcHe  Q»  when  ii 


about  one-tenth  the  area  oi  the  wings,  and 
Steering  is  effeobed  \iy  <h»  tefonmi  tdtering 


a  Tartical    hb  poritioa  in  the  ear. 

h  <> 


pfisition  owing  to  the  presence  of  an  ironclad 
helow  it.  The  releasing  lover  may  bo  actuated 
hy  a  eloidt. 

9144.  April  S0»  im  Aerial  MaohJnee. 
Pii  ciiKii,  p.  8.,  ATtiUeiySbnaioiis.  Tietoiia  Street, 

London. 

The  marliinc  may  ho  iiscd  wiflirxit  n  motor 
for  soaring,  or  with  a  motor  and  propollor  for 
fljing.  It  oompriaes  a  tubular  foanlewori^  P 
vith  liandles  Q,  end  of  just  sufficient  capacity 


United  States  Patents. 
686,590.  July  3o.   Air  Car.   AooLru  Brod< 

BECK.  Chicago. 
Aerial  Raflway.   Conteal  pointed  belloon  at- 
tached to  rail. 

588,556.    August  24     Air  Ship.  Tuoiiaa 

M.  CasPAR,  Grand  Rapids.  Minn. 
Balloon  with  aeroplane  round  It.  and  Crocking '' 
aeroplaoe. 

589,373.     Traveller  for    Kite  Strings 
Elmar  Folsom  and  Edgsnb  PACiuau>. 

(Reoewed.) 


to  aooommodate  the  aeronaut.  On  either  side 

arc  carried  masts  C  sii]iported  by  rigid  stays 
D,E,  and  from  which  radiate  the  rih"?  K  of  the 
wings  A  ;  these  aro  stayed  to  the  top  and  bot- 
tom of  the  masts.  The  wings  hare  sleeves  for 
the  roorpMon  of  thn  ribs,  find  arc  suitably 
lashed  to  their  outer  ends ;  they  can  be  furled 
round  the  mast.  Wheels  8,  mounted  so  as  to 
yfeld  in  a  vertical  direction,  deaden  the  shoclc 
on  landing.  Tliece  is  a  horizontal  rudder  of 


OirigiDle 


French  Patents. 

266,627.       May    i.  PlUCxa. 

Aerostat. 

366,028.    .May   14.    pAvnLAn.  DiPlgiMe 
Balloon. 


German  Patents. 

APPUCATIONS. 
P787B.  E.  |.PBKmiiGt0K.U.8JL  Ail*  Ship. 

P8286.  E.  J  rHNNiNGTON,  U.S.A.  Balloon 
OP  Flying  Machine. 


"THE  NAVIGATION  OF  THE  AIR." 

Bt  ALEX.  McCAIXUM. 

Baprta*  fioai  (lia  €Haitm  HSmU. 
de  nsa  Mewtew.  M.  (to  tba 
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NOTICES 

OF 


A  Meeting  of  the  Council  wag  held  on 
Nov.  12ih,  when  the  following  gentlemen 
were  elected  Members  of  the  Society : — 

Ur.  Wauib  Baosuw,  J.P.,  M .LH.E. 

GBr  Jont  Gakdbh,  Bark* 

Ifr.  F.  W.  HsADLBT,  M.A. 

Mr.  C.  F.  Pollock. 

Mr.  Gkokoe  L.  0.  Davidson. 

The  foiiowiDg  members  were  elected  to 
ibe  Coonoil 

l>r.  L.  Eahlb,  M.D. 
Mr.  PkBOT  8.  Phicher. 

A  Meeting  of  the  Coaodl  was  held  on 

Dec.  letli. 

A  Gciik  ral  Annnal  Mooting  of  the  Society 
was  held  on  Deo.  lOtii,  at  tlie  Society  of 
Alts. 

B.  BADEN-FOWELL.  Capt., 

H<m,S«e, 

The  General  Meeting  of  the 
Aeronautical  Society* 

A  gnenl  neeting  of  the  member*  of  the 

Aeromiutical  Society  of  Great  Britain  was  held 
on  Tbunday,  December  l6th,  in  the  luJl  of 


th«  Society  of  Arts,  Adelphi.  Sir  Charles 
Warr.n,  G.C.M.G.,  K.C.B.,  R.E.,  occupied 
tho  chair.  Among  others  were  present  Sir 
Aitlrar  Blomfleld,  A.R.A.,  Gommander  Tap- 
per, R.N.,  Major  Roberts,  Capt.  H.-ath,  R.E. 
(cvnunanding  the  balloon  section),  Mr.  £.  A, 
Bsnji  Dr.  Earle,  «te. 

^lo  proceediiigH  (ommenced  with  a  state* 
ment  by  the  Honorary  Secretary  (Capt. 
B«den>PoweU)  as  to  the  satisfactory  condition 
of  die  Sodety,  end  some  extnets  of  letfeen 
from  Mr  Ol  tt-hnr  nnd  from  Mr.  CoxwpU,  px- 
pressing  regret  at  not  being  able  to  be  pre> 
sent,  were  veed.  The  fbUowiiig  addraieee 
were  tiien  delivered: 

MODEL  FLYING  ^fACHlXE. 

Major  Moure, — Ladies  and  Gentlemen, — 
The  model  whidi  I  exhibit  is  ooosUwted  in 

imitation  of  a  flying  fox,  m>  as  to  investigate 
its  powers  and  means  of  flight.  Flying  fozea 
fly  for  long  distances,  and  must  not  be  raiv 
taken  for  flying  sc|uin«U.  The  lettt-r  only 
glide  into  the  air  from  an  eminence.  Fozea 
flap  their  wingi»  like  birds.  In  flight  they 
m^  ISO  to  IfiO  •txokea  per  mmntes  with 
their  wings,  with  an  aniplitude  of  no  lt>ss  than 
30  degrees,  judged  by  tho  «y«.  They  travel 
at  the  fate  <rf  not  le«  Hum  14  milee  per  hour. 
The  natural  wing  of  this  animal,  when 
exnminpfl,  is  found  to  1)o  rigid  in  itsolf  along 
the  front  or  leading  edge,  and  flexible  at  the 
rear  edge  aad  tip.  la  the  artifieial  uaitntion 
it  w  founJ  niK'o<iSAry  to  n  prodncp  a  stay  from 
tile  wriest  to  the  shoulder  joint.  This  diagram 
(referring  to  diagram)  is  the  erttSdat  imita* 
tion,  and  this  is  the  (on^tniction,  and  to  get 
sufficient  strength  I  had  to  introduce  a  stay 
from  this  point  to  thi%  point  (indicating).  In 
the  first  models  made  with  these  wiags,  dock 
springs  and  electro-motors  wen-  to  work 
the  wings.  When  they  were  flapped,  the  wings 
gave  a  powerful  driving  and  lifting  force  in 
t'ne  down-stroke,  but  this  effect  was  more  or 
less  destroyed  for  obtaining  flight  in  the  up» 
stroke.  To  overcome  this  diffleulty,  I  went 
to  nature  for  further  information,  and  in  my 
next  design  I  introduced  q^gs  to  represent 
the  pectoral  muscles. 

Mnaeles  not  like  springs.  They  expand 
and  contract  when  rxnfod  hy  an  elt^c- 
tric   current,   and   so   perform   work.  In 
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tbb  wsy  the  pectoral  masclM  worked  the 
wings.  With  springs  fixed  to  the  wings  in  the 
nme  position  as  th»  pectoral  muscles,  the 
wei^t  of  the  body  can  bo  balanced  against 
the  leverage  of  the  wings  as  when  on  the  air. 
In  this  (referring  to  model)  you  will  aee  I 
bavo  springs  hero  which  balance  ihr^e  wings 
against  the  weight  of  the  body.   The  point  ot 
attachment  U  believed  to  be  tiie  point  of  non- 
oscillaUon  in  all  natural  wings  when  the  flying 
foxes  or  birds  are  flying  in  the  air.    In  this 
diagram  here,  this  is  the  point  of  non-osciila- 
Ijctt,  and  b  where  the  peotonl  miiide  in 
nature  is  attached  to  the  humerus.  By  watch- 
ing laiige  birds  carefully,  it  may  be  detected 
by  the  eye  that  there  is  a  dight  rise  and  fall 
ia  the  body  to  alternate  with  the  down  and 
up  stroke  <>f  fh»»  win(j;s.    This  is  shown  to  be 
what  tak^s  place  ux  flight,  both  by  Marey  and 
Headley  ia  their  books.  The  body  riiea  aad 
the  wings  fall.    By  hanging  the  model  at  the 
points  of  non-o«ciUattoa,  and  straining  the 
wings  as  when  on  the  air,  the  motion  for 
flight,  as  in  nature,  can  be  imitated  mechani- 
cally by  actuating  the  springs.   If  I  suspend 
it  at  this  point  of  non-oscillation,  by  actuating 
these  wrings,  I  can  imitate  the  aoUon  of  the 
wings  as  in  nature.    (Illustrating  by  model.) 
By  an  arraogeinent  Khown  in  this  model  a 
cnmnt  of  electricity  can  be  made  to  operate 
the  qpring»  and  make  the  trings  flap.  This  I 
have  frequently  done  in  my  studio,  where  I 
have  &  current  and  suitable  arrangements. 
There  is  a  diffienlty  in  exhibiting  that  in  a 
leeture  hall.    I  should  have  to  have  an  elec- 
tric battery  and  larger  wing?  than  these  to 
eohilrit  it  properly.     In  nature  tlie  nerres 
take  the  place  of  the  wires.   The  motor  and  | 
springs  may  be  likened  to  the  muscles,  the  ' 
contact  maker  and  breaker  to  the  brain.  In 
this  model  there  is  a  small  contact  maker  and 
breaker  which  acts  on  the  current,  and  alter- 
nates this  and  so  acts  on  the  ^rings. 
effect  of  working  the  wings  when  anspended  is 
to  produce  a  strong  current  of  air  in  the  down 
strokw    which    drivps    tho    mrx^el  forward 
forcibly.    We  know  from  what  Marey  says  at 
the  oonduBio&  of  his  laborious  espetimente, 
that  it  is  this  force  produced  in  the  dowtt'* 
stroke  that  effecte  flight. 

In  the  case  of  ^e  motM,  which  weighs  only 
3  lbs.,  the  strain  on  the  springs  is  57  lbs.  or 
lbs.  on  each  spring  on  each  side.  Special 
springs  must  be  liclectcd  for  the  particular 
strain  for  any  sixed  wings,  as  this  woold  vary 
in  ever)-  case.  Tliey  mast  be  tested  practi- 
cally with  their  load  to  give  by  their  natural 
milienoe  and  the  rigltt  number  of  strokes  and  [ 


amplitude  for  the  wingH  without  being  over- 
strained when  actnated.  Springs  have  a  natural 

resilience  varying  with  the  load  on  them  and 
their  length.   1  have  some  springs  here  (illas> 
trating).     I  have  one  spring,  and  aaotiier 
double  the  length.   That  spring  (the  hmgeat) 
if  I  actuated  it,  gives  a  certain  number  of 
oscillations  per  minute.   Those  osciliationa  are 
m  per  nimite.  Well,  now,  if  I  hang  thia 
same  weight  upon  the>  .shorter  spring,  I  get 
200   osdUations   per   minute.    1   can  do 
aBoUier  thing.    I  can  hang  a  Bghtsr  load 
on,  and  after  a  while  I  get  200  oscillations  per 
niinut*.    It  would  h\k<^  too  much  time  to 
count  them;  you  must  Lake  cny  word  lor  it. 
Ihe  number  ef  stroksa  per  minute  fbr  any 
particular  spring  and  load  is  not  cffectd-l  hy 
the  amplitude.   This  depends  upon  the  force 
exerted  to  actuate  the  spring.  Hie  woik  to 
produce  flight  is  that  necessary  to  actuate  the 
springs  when  straiiied  with  th<»ir  proper  load, 
as  when  the  wings  are  on  the  air.    Tlie  wings 
must  make  the  ri^t  number  of  strokes  per 
minute,  and  be  of  sufficient  amplitude.   In  the 
case  of  the  flying  fox,  the  strokes  of  the  fox 
when  in  full  flight,  average  144  per  minnte. 
The  amplitude  IS  taken  as  not  leaa  tihan 
30  degs.   The  power  necessary  incppRses  on  a 
sliding  scale  in  the  ca.se  of  larger  machines. 
For  a  fox  the  weif^t  of  a  man  the  power  re> 
quired  works  out  1  h.p.  for  125  lbs.  Marim, 
with  his  small  experimental  models,  driven  by 
a  screw  propeller,  found  thai  1  h.p.  was 
necemafr  for  every  133  lbs. ;  hub  with  his 
larger  machines  he  only  flew  22  lbs.  per  h.p. 
Wings  are  probably  more  efficient  for  driving 
than  screw  profwUers,  as  Ihere  ia  n  great  loss 
of  power  by  slip  with  the  latter;  also  wings 
move  a  laiger  weight  of  air  due  to  their 
spread  with  ft  slower  notioni  than  dbidd  be 
the  case  with  the  screw  propeller. 

As  regards  the  making  of  a  practicnl  ma- 
chine for  flight,  I  am  keeping  the  length  of 
the  wings  in  my  design  down  M  mndt  as  pos- 
sible, without  mi  duly  cedudng  the  area.  For 
this  rpn<«n  I  have  two  or  more  pairs  of  wings 
instead  uf  one  pair  only.  These  I  arrange  in 
tandem  to  give  longitudinal  stabflitj.  For 
the  motor,  I  intend  to  have  one  which  noiMl 
exert  power  in  a  vertical  direction  upwards 
only.  It  would  be  ft  simpliflcation  of  a  kmd 
used  for  cycles,  and  can  be  much  lighter. 
Lately  a  lot  ha.s  been  done  with  soaring  or 
gliding  machines.  If  the  wings  for  these  were 
made  strong  enoag^,  as  they  coold  be  hf  fol- 
lowing my  designs,  springs  could  he  added  to 
them.  These  would  enable  a  man  to  more  or 
less  flap  the  wingn  when  gliding,  and  so  ob- 
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Uin  a  driving  pressure.  This  is  an  ezperi- 
nattt  1  diotild  fflw  tf»  mnj  out  if  I  mvU  te« 
my  waj  to  it. 

The  solution  of  the  problem  of  flight  is  one 
Borrounded  by  many  diffioldtiM,  Imt  if  all 
those  intcrotcd  in  the  subject  will  combine  to 
help  its  solution  forward  with  reports  on  the 
leralts  of  tJaeir  practical  experienc«,  there  is 
little  dooM  it  wUl  be  Miooewhrfiy  aoM  in 

BALLOON  SIGNALLING  APPARATUS. 

Mr.  E.  S.  Bruce, — have  on  several 
imrious  ooeuioiui  had  tlie  honour  of 
^IingP"E  my  .system  of  electrical  balloon  signal- 
fing  before  the  notice  of  this  Society,  and  I 
hav*  deaerihad  pratty  fully  tha  diffannb  ex- 
patimanta  I  hava  aonducted  for  the  Tarious 
GoTpmments  that  have  adopted  thf  appara- 
tua  for  the  purpusesi  of  warfare.  With  tlie  pro- 
gpaaa  of  tina  another  uaa  haa  ariaen  for  deo- 
trical  balloon  •<urn7\lling.  It  prnnii-^r  to  be 
a  valuable  adjunct  to  acientific  exploratioa  in 
AlctiD  and  Antarotio  ezpaditifaKia.  In  Polav 
aspaditimu  the  want  of  intercommunication 
is  perhaps  one  of  the  most  depressing  depriva- 
tions which  befoU  the  explorer  of  the  un- 
trodden Intitudaa.  Li  Dr.  Nanaan'a  raoant  «k- 
pcdition  the  want  of  somo  point  of  communi- 
cation between  the  drifting  ship  and  a  party 
«f  asploran  leoTii^  the  ship  even  only  for 
short  excursions  was  severely  felt.  If  the 
crew  of  the  "  Kram  "  had  had  tbe  means  of 
raising  a  light  high  above  fhe  mast  tops  to 
soma  thousand  or  even  five  hundred  feet,  and 
moreover  if  this  light  t-ould  Imve  l  oon  niado  to 
flash  signals  it  would  have  acted  not  only  as  a 
beaoon  guide,  hntaho  aa  a  means  of  OMnmnni- 
catiou  to  any  party  that  had  left  the  ship, 
tellinil  tbeya  whether  the  ship  had  recom- 
mancad  to  drift,  the  direction  of  the  drift,  or 
any  other  news  that  might  have  been  wel- 
come. Mocb  acsistance  would  be  givea  to 
any  Arctic  exploration  by  any  qrstem  of  bal- 
loon ajgnalKng— ♦  model  of  whidi  I  have  on 
the  platform.  T  may  mention  that  in  adapt- 
ing this  electric  balloon  to  Arctic  wants  I 
ham  fahrodnead  soma  ri%ht  modifleations  in 
thn  apparatus.  I  have  hitherto  made  my  bal- 
loon* of  thin  varnished  cambric.  For  Arctic 
work,  however,  I  have  selected  another 
maternl^old^haatar'a  akin— of  iM^  that 
model  balloon  is  made.  I  have  selected  gold- 
beater's skin  cn  account  of  its  lightness.  The 
oambrio  signalling  balloon  I  made  for  vaa  in 
war  bad  a  diametar  of  14  ft.,  and  a  ottbio 
capacity  of  1,600  ft.,  and  thia  took  to  fill  it 


about  U  tubes  of  compressed  hydrogen,  theae 
tubes  being  about  8  ft.  in  length  and  about 
8  ins.  in  diameter.  Now  the  smallest  practi- 
cal signaliing  balloon  made  of  gold-beater'E 
dritt  would  be  7  ft.  in  diameter,  and  it  would 
have  a  cubic  capacity  of  about  150  ft.,  and  it 
would  take  a  little  over  one  tube  to  fill  it,  aa 
compared  with  the  14  tubee  to  fill  th*  oaaa- 
bric  balloon.  An  Arctic  explorer  woldd  pro* 
bably  have  a  balloon  a  little  larger,  with  a 
little  more  lifting  power,  so  as  to  get  gruat^^r 
altitodea  if  he  wiahea  peihapa  o  0  ft.,  ov  oven 
a  10  ft.  balloon.  Tlie  apparatus  consist*  of  O 
balloon,  in  the  contn>  of  which  there  are  aere- 
ral  ineandaaeant  lamps.  llMwa  an  in  oonnoo- 
tion  with  an  electric  cirooit  on  the  ground, 
and  on  the  ground  there  w  an  apporan]«  for 
making  and  breaking  contact  rapidly.  It  is 
•ooMtlung  like  n  Moraa  hay,  anoh  aa  wO  oaa 
for  telegraphy,  but  it  is  esj-r'nt  iitlly  different,  an 
ordinary  Mono  key  would  not  stand  tbe  cur- 
renta  naoaaaary  for  lighting  the  aieotrie  lampa. 
Tliey  have  two  forms.  This  is  the  form  1 
have  supplied  to  the  British  Government,  and 
I  consider  it  is  the  best  form  of  key.  Tbe 
Iklgian  and  Italian  Governments  are  now 
adopting  my  system,  and  using  this  latter  form 
of  key.  If  I  depress  the  key,  the  lampa  in 
the  ^obe  baoone  illuminated,  and  hy  depreae* 
ing  long  or  short  we  can  make  signals  thus 
(illustrating).  There  is  an  apparatus  or  switch 
by  whicb  the  light  can  be  turned  oontinuoody 
on  to  tbe  ballooii,  so  that  it  mi^t  be  used  to 
act  as  n  beacon  light  to  any  party  who 
wanted  to  know  tbe  position  <^  the  ship.  1 
may  mentkm  that  a  second  use  haa  been  found 
for  the  electric  balloon  lit  up  in  that  way.  It 
haa  been  sent  up  a  short  diatanoe  from  the 
ground,  about  90  ft. ;  it  (pvea  a  dUhiaed 
light  over  o  laxga  area,  and  it  is  found  poa> 
sible  to  c^rry  on  work  hy  this  light.  Per- 
haps in  Arctic  work  it  might  be  umhI  for  tbe 
.same  purpoaa.  Iliey  might  send  tbe  balloon 
up  if  they  wanted  to  dig  a  ship  out  of  the  ice, 
or  anything  like  tbat.  That  is  a  secondary 
use,  hut  it  ahowa  what  *  diffoaien  <rf  l^t  wo 
can  get  by  placing  tbe  lamps  inside  the  bal- 
loon. Besides  being  useful  from  the  decks  of 
Arctic  ships,  it  would  probably  be  very  useful 
;  Arotio  atations,  whit^  are  now  becoming  a 
prominent  feature  of  Swih-  expeditions.  In 
the  case  of  that  carefully  planned  and  scienti- 
fioally  equipped  expedition  from  the  Station  of 
Elmwood,  if  such  a  balloon  as  this  had  occa- 
sionally arisen  from  that  station  there  is  no 
doubt  Dr.  Kansen  would  have  been  awara  of 
the  presence  of  friends  long  before  he  haard 
that  welcome  dog-baric.  (ApplaoM.) 
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SJTES  VOR  LIFE  &f  VINO. 

^fr  Spein, — My  father  has  reqiif^'^tffl  n:"  to 
act  in  bis  steftd,  and  to  explain  our  model.  It 
has  been  Ins  object,  if  possible,  in  the  oue  of 
Aipwreck,  to  get  •  wtable  and  effective  ap- 
paratus that  will  <»rry  a  line  to  the  shore 
without  the  crew  the  shipwrecked  vessel 
•waiting  —irtaiKW  from  tli*  ahofe.  And  after 
considering  all  the  possibilities  of  huch  a  case 
he  has  come  to  the  oondu^m  that  the  kite  is 
tlw  most  simple  and  oBwgtiT^  maans.  With 
ikmt  ikiw,  ho  haa  oonstmoted  •  -wry  simple 
arrangement,  as  you  sec^ — an  oblong  kito  with 
po<^ts  at  the  comers  to  ht  in  two  cross 
pteoea.  It  talBBs  about  <nm  minnto  to  fix  tbe 
kite  up.  Froni  the  top  corner  to  tho  centre 
LH  fixed  a  bridle,  to  which  the  kite  line  is  at- 
taaibed.  Ylhtn  a  vessel  goes  ashore  on  the  lee 
shore,  anything  blown  by  the  wind  would  even- 
tmilly  reach  the  shore.  Tlie  whole  appanitus 
is  contained  in  a  box  which  should  be  carried 
at  the  most  ooavonimit  part  of  tho  ship,  say 
on  the  flying  bridge,  so  as  to  lea-st  obstruct 
the  linea  in  tiaveUing  out.  lite  kite  line  is 
held  oa  a  small  dnnn,  and  a  stronger,  or  haul- 
ing, line  is  contained  on  a  .second  drum.  The 
box  its«^lf  is  on  a  pivot,  to  allow  free  action  to 
the  wind.  Now,  assuming  that  a  vessel  has 
strode,  and  we  wish  to  nahe  oommunioatton 
with  the  ^ho^e.  We  will  fit  tho  kite  together, 
and  attach  the  kite  line  to  the  biidle  of  the  Idte 
by  means  of  a  toggle  holding  its  Boriaes  to  the 
wind,  and  it  would  eventually  find  its  way. 
Krtrh  of  the  drums  is  fitted  with  a  brake  by 
which  we  can  regulate  the  revolations  of  the 
dram.  Shoidd  tlio  kite  fall  short,  tlie  man 
w<,uld  simply  check  the  brake,  and  the  kite 
would  rise  again  \mtil  evontimlly  it  reached  tbft 
shore.  Well,  in  paying;;  out  ,  the  kite  line  being 
fitted  with  a  small  toggle,  in  its  torn  oatohes 
up  a  stronger  line  wliich  would  ho  conveyed 
to  the  .shore.  On  the  end  of  the  becoud  or 
haoling  line  you  see  there  is  a  small  toggle 
fitted  on,  and  on  to  the  side  of  the  box  there 
is  a  lead  attached  whidi  insures  the  ptiying 
out  of  the  line.  Whilst  the  shore  line  is  pay- 
ilig  out,  jrou  take  the  ship  end  of  the  hawser 
and  make  it  fmt  to  the  most  suitable  portion 
of  the  ship,  either  a  must  or  a  staunchion. 
The  tint  man  eaa  then  step  into  the  breeoiiea 
buoy  and  start  for  the  shore.  As  regard  life 
saving  that  is  all  I  hjive  to  claim  for  it.  Then 
there  is,  seoondly,  communication  between  two 
ships  in  mid-ooean.  Only  a  few  days  back  a 
liner  passed  n  vess<»l  in  a  sinking  condition, 
and  with  great  bravery  the  boat's  crew  put  off 
and  iMcwd  the  crew  of  the  ahiidng  vessel. 
But  cticuffistanoea  mi|^t  have  been  far  dif> 


feronti  the  weather  might  have  been  bois- 
terooB,  and  it  mo^^t  have  been  sheer  loUy  to 

send  a  boat  out.  Our  contention  is  by  getting 
to  the  windward  we  could  get  •  line  aboard, 
and  fix  up  a  hawser,  and  get  that  crew  fmu 
tho  vessel  that  requires  assistance  without 
necessitating  the  risk  of  sending  a  boat's  erew 
from  the  vessel.  Then  again  there  was  an  in- 
stance amne  littie  tfanei  beek  where  a  light- 
house keeper  was  sick,  and  nin-ded  u  bottle  of 
phytic  to  put  him  right,  and  he  signaUed  to 
that  effect.  However  it  was  not  forthooitt* 
ing;  and  althoQgh  they  tried  to  go  to  his 
assistance,  they  could  not  effect  communica- 
tion. Now  a  we  could  only  have  got  a  line 
there,  we  oould  easily  have  sent  •  bottle  of 
physic  or  a  do<:tor  to  follow  it.  Another  way 
in  which  it  might  W  useful  is  for  picking  up  a 
hawser  from  a  tug,  if  a  hawser  wore  out  and 
snapped  aboard  a  vessel  which  was  Buitablj 
tM^uipped  with  a  kite,  and  there  would  be  no 
diihculty  in  making  communication  with  our 
apparatus.  (Applause.) 

The  lluu.  Secretary  then  read  some  extracts 
from  a  letttT  he  had  just  received  from 
Admiral  Sir  Arthur  Cochrane,  who  said  that 
he  had  written  a  letter  to  the  *'Tfanes''  in 
1872,  n  fi  rnrig  to  kites  as  a  moans  of  com- 
municatiuu  with  wrecks.  The  following  ex- 
tncte  were  read: — ^"During  the  Rusoan  War 
in  1866,  and  when  in  command  of  a  frigate,  I 
was  desirous  of  ascertaining  whether  vessels 
Hud  forts  in  the  sea,  which  wt>re  uiiappruHch- 
able  by  ships  or  boats,  oould  be  injured  or  de> 
stroycd  by  means  of  torpedoos,  towed  into 
contact  with  eudi  bodies  by  means  (A  kites. 
Witii  this  view  I  made  nmnerow  trials  with 
large  12  ft.  kites  attached  to  floating  bodms 
such  ivs  planks  with  percussion  firearms  upon 
them.  The  kites  were  flown  as  directly  to 
windward  of  the  ship  to  be  struok  'as  duo 
allowance  for  the  deflecting  action  of  tho  tido 
would  permit,'  and,  at  a  distance  from  it  of 
about  two  miles,  such  was  the  aoonxaour  of  the 
course  of  the  kite  towing  its  toipedo  that  it 
struck  tho  ship,  or  otherwiw  would  have  pro- 
ceeded to  &ea.,  and  the  speed  tA  thti  kite  was 
so  great  that,  though  pursued  in  a  powerful 
six-oiin-d  galley,  under  oar^  and  sail,  it  could 
not  be^  overtttketm,  nor  did  the  Isite  'run 
ctown.'  These  trials  fordUy  imprssssd  uptm 
my  luind  the  immense  sdvantsge  which  nifj^t 
bo  deriv  d  from  the  use  of  kites  an  a  means  of 
towing  mamlia  rope  hawser»  to  the  sliore  from 
ships,  with  a  view  cf  oommuoscatioifc,  and  for 
towing  porsoas  to  the  shore  from  stranded 
ships.  Many  people,  when  shipwrecked, 
throw  themselvBB  into  the  sea,  holding  to 
spars,  and  are  mostly  drowned  through  being 
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washed  to  and  fro  by  the  backwash  of  the 

WaTB*, 

"  Woro  thoy,  however,  to  attach  themfwlvea 
to  a  kite  rope,  and  so  be  towed  to  shore,  a  few 
moments  would  suffice  to  land  them  on  the 
bcMh,  where  they  ooold  be  promptly  reNcued. 
The  cppwi  of  shtps  ig|R>und  imdi-r  hinli  cliffy, 
'having  no  beadi  '  look  upon  their  fate  as 
hcpoUiM;  bafc      meua  of  Utoa,  ropoa  ootiM 
bo,  so  to  say,  carried  to  the  top  trf  the  rooks 
and   communication   entablished.     All  mer- 
chant ships  should  be  obliged  to  carry  a  certain 
aombor  of  kites.  *  Th«M  oan  bo  nwdo  of 
manv   fortn^     roniral,    trmnp^ilar,  otc,  and 
without  tails,'  having  .nteel  or  wood  frames 
with  the  euTaa  and  rope  ottodwd  ready  for 
use.      The  practical  methods  of  employing 
•iuch  kites  would  fiupgest  thomselvf-s  to  all,  if 
tlieir  use  wai>  authorised  and  enforced.  In 
our  training  ships  for  boys  for  the  mercantile 
?n;irino,  the  art  of  **kilfii11y  ii'^inj;  kito^  ff)r  ^nifih 
purpoKos,  and  the  employment  or  hauUUu^  of 
lil»«oving  appamtns  at  sea  gsnonlly,  could  be 
tsagbt." 

KITES. 

Capt.  Badi^n-PowplI, — T  think  mo>t  of  you 
are  fiiiriy  wt  ll  acquainted  with  the  general  sys- 
tem thai  I  have  been  employtng  for  utilising 
kit*'^,  p^porially  for  man-lifting  purposes  ;  but 
there  are  some  of  you,  if  not  mr^t  of  you,  who 
hsTO  not  actually  seen  the  apparatas,  and 
therefore,  I  haw  procured  one  of  my  kites 
tc- night  to  give  you  an  idea  of  its  mak.'.  Vou 
will  Sioe  it  is  very  ^dmple,  merely  three  poles 
and  a  more  or  less  bexagonal-ehaped 
HiTo  U  a  smnll  model  wlildi  shows  you  the 
method  by  which  it  is  flown.  Vou  see  here 
(indieating),  there  are  two  strings.  I  asnallj 
employ  two  if  there  is  any  necessity  to  make  i 
t!u'  kit<»  fly  steadily,  that  is  during  ntmni: 
puffy  winds,  and  for  man-lifting  I  prefer  two 
stringa,  beoaase  it  makea  the  kite  steadier, 
.intl  th-r-  fnro,  better  for  olispr^Mtioii  pur- 
poses. In  calmer  weather,  however,  one  string  i 
is  often  snfRcient,  because  the  wind  is  then 
Stsadier  as  a  mle.  I  have  often  been  lifted 
to  a  eon<«iderable  heiglit  i>n  a  single  line  kite. 
I  won't  go  at  all  deeply  into  the  subject  now, 
beoanse  aa  far  as  general  principles  go  T  ha%'e  i 
.nln-ady  explained  tlioni  pn  tty  fully,  and  as  far 
as  the  theory  <rf  the  subject  goes,  I  am  prepare 
ing  s  paper  to  read  in  this  hall  early  in 
February,  which  will  go  as  deeply  a^s  I  am  able 
to  pf>  into  the  theory  of  kites  and  the  prar- 
tical  working  of  them.  Kites  seem  to  be 
ooning  tft  the  front  more  every  day.  In 
America  proat  pm^jres-s  has  been  made  ;  not 
only  haa  the  Weather  Bureau  of  the  United 


S 

States  adopted  them  for  systematic  meteoro- 
logical observations,  bat  also  in  tlio  United 

States'  Army,  important  man-lifting  experi- 
ments have  been  made  with  most  satisfac- 
tory resulta,  and  now  I  hear  that  cxpori- 
menta  are  about  to  he  undertaken  in  the 
(lermnn  Army  with  kites.  It  Necras  n  pity 
that  tiiey  could  not  have  been  luied  in  thi> 
iveent  fighting  in  India.  I  have  reoeivad  a 
tetter  from  an  officer  out  there  who  is  strongly 
of  this  opinion.  An  elevjition  <rf  a  few  hun- 
dred feet  would  be  mont  valuable  to  look  out 
for  detaehsd  boifias  of  tlw  enemy,  especially 
when  they  are  postofl  about  among  rocks,  and 
in  places  where  they  are  difiicuU  to  see,  when 
yon  are  on  the  sane  level  or  below  them.  It 
is  possible  that,  if  ^ey  had  had  anna  method 
by  which  to  overlook  these  piirties,  many  Uvea 
migiit  haro  been  saved  in  tiiia  recent  War.  I 
hope  during  the  noni  few  days  to  have  aome 
raon^  trinls  of  niy  apparatu<?  in  the  neighbour* 
hood  of  London,  and  shall  be  very  glad  for 
any  member  of  the  Society  to  oome  down 
and  witness  them. 

You  can  see  now  from  these  kites  that  it 
a  very  simple  form  of  apparatiut,  and  you  can 
also  see  how  light  they  are.  A  kite  tike  this 
one,  which  is  1"?  fi  high,  only  weighs  from 
5  to  7  lbs.  They  vaiy  slightly.  I  had  some 
specially  made  li^t  for  light  weather,  and 
others  made  verj'  s-trong  for  strong  winds.  As 
a  rul.>  four  or  five  of  them  are  suffirieiit  to  lift 
a  man.  I  have  tried  as  many  at  eight  to* 
gether ;  in  eafan  weather  it  reqnires  that  num- 
ber to  lift  a  man.  On  the  other  hand,  in  wry 
strong  winds  indeed,  1  have  known  one  of 
these  kites  lift  me  off  my  legs.  To  this  little 
kite  I  have  attached  a  piece  of  paper  in  order 
to  show  the  method  by  which  tht>  man  is  suf»- 
peuded  from  the  kite.  It  was  only  suggested 
to  me  just  befote  the  meetin||(,  when  I  was 
asked:  "Arc  you  strapped  on  to  the  kite?" 
This  will  give  you  on  idea.  There  is  a  car 
hanging  from  the  lines  simitar  to  a  balloon 
ear,  and  in  that  the  man  Is  practically  com- 
fort able.  I  generally  use  an  open  parachuto 
over  my  head  in  caao  of  the  lines  breaking  or 
anything  i^oiiig  wrong  with  the  kite.  Well,  I 
think  that  is  as  iniieh  jus  T  need  tell  you  about 
kites  at  present  j  but  I  ishall  be  very  happy  to 
show  you  any  detaih  afterwards,  and  you  can 
examine  the  kites  themselves.  (Applause.) 

sOAHIXfJ  MACHINE. 

Mr.  Piluher,— Better  than  descritnng  a  soar* 
Ing  maohlne,  T  must  ask  yon  to  look  at  the 
one  overhead ;  that  is  the  one  T  have  done 
beet  in.  The  other  day  I  cleared  nearly  900 
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yards  in  it.  Now  the  object  of  tbew  nonring 
madtiiiM,  or  ntiier  111*  ua*  of  them,  is  to 
l^am  how  to  mannge  the  simplest  and 
cheapest  madiine  in  the  air  that  can  possibly 
be  made.  They  4U«  flying  maehineR  without 
■ny  enginrs. 

How  do  you  fly  without  power? — Well,  you 
either  get  up  at  the  top  of  the  hill,  you  face 
the  wind,  take  a  run,  and  then  slide  off  into 
the  air,  and  make  a  decent  landing  if  possible 
at  the  bottom,  which  require  praotioe ;  or  ebe, 
whidi  is  ft  rather  more  difllealt  prooeodlag,  got 
up  to  the  top  of  ono  hill,  witli  a  string 
atretdied  across  a  ralley  to  the  top  (A  aAother, 
and  ttVi  towed  stm^ht  aeroflB  the  vdley 
tltrail|^  the  air.  Now  this  machine  takes  a 
pull  of  l>ptwopn  20  and  30  lbs.  to  keep  it  in 
honzontnt  iiight  with  mo  in  it;  and  I  weigh 
ftbout  140  lbs.,  the  naehiiiA  is  about  60  lbs., 
that  Is  200  lbs.  To  V  -i  p  tlmt  in  horizontal 
flight  with  20  ibs.  puil,  means  a  puU  ol  only 
about  one-tenth  of  the  weight  of  flio  ntsdiiae. 

Mr.  May,    How  many  square  feetP 

Mr.  Pikhor,  Tliis  one  lias  170  square  feet, 
that  is  about  1.3  lbs.  to  the  square  foot.  Uow 
do  I  hold  lSb»  mxAineP  There  axe  loaie 
photopraphs  hen-  wliich  Au^vr  Ww  thing  pretty 
dearly.  I  get  into  the  souring  machine 
simply  by  slipping  my  forearms  through  those 
padded  straps.  Then  I  hold  on  to  the  two 
hr-ndlos,  so  that  I  urn  simply  iiipponed  on  mv 
elbows.  I  keep  the  mcchine  well  back  on  me 
irheii  I  am  standing,  so  that  there  is  too  much 
sail  b^'hind  and  the  wind  simply  spilln  tho  siiih 
antl  (Iocs  not  lift  me.  If  when  standing  thus, 
holding  the  machine  well  back,  a  puff  of  wind 
comes,  and  as  it  comes  the  apparatus  b 
hron^'ht  forward,  thn  wind  will  lift  one  up.  I 
have  in  this  way,  without  running  at  all,  been 
inched  up  10  or  12  feet  from  the  ground,  and 
pij*  down  in  exactly  tho  place  I  loft,  without 
hiring  any  line  attached,  being  perfectly  free. 
A  Uttie  work  has  been  got  out  of  the  puff  of 
wind,  possibly  also  the  wind  had  m  aseending 
trend  at  that  particular  pluco  Afany  people 
argue  that  some  of  the  birdit  mauiigo  to  get 
work  from  the  wind  continually.  Hie  great 
diflrroncc  between  a  human  bcinp;  and  a  bird 
is  that  we  are  most  miasbapen  things  for  the 
porposo  of  flying;  wo  expose  aa  enormous 
front  a  go  to  th«^  wind,  wliereas  a  bird  is  nicely 
shaped  away ;  although  I  am  rather  proud  oif 
these  maohines,  they  are  not  nearly  as  smooth 
and  nicely  finished  off  as  burds  are. 

Mr.  Mogrt— Have  70a  toed  ttia  supef-posed 
plane? 

Ur.  Pildhar,— I  hafe  a  nadiine  with  super- 
poasd  aiwfBoas  in  hand.  I  think  single  smfaoe 


machines  hare  been  abused  more  than  they 
(loserre.  I  think  I  can  do  just  about  as  well 
with  a  single-surface  machine  as  has  been  done 
with  the  super-posed  surface  machines,  that  is 
to  sajr,  with  one  soifaoo  pbeed  on  top  «l 
another  ho  a.s  to  keep  dowTi  the  dimensions  of 
the  machine.  Lilienthal  first  introduced  this 
type  of  madiine  about  three  years  ago ;  he 
allowed  me  to  fly  in  one  of  these  machines  of 
his,  I  don't  think  they  promis,^  to  be  any 
better  than  single  surface  maciiuies.  The 
great  ottjeotioa  is  tluit  if  with  engiaeo  yon  lose 

forward  spetnl  in  the  air,  the  pararhutf  action 
is  ve>7  much  lessi  and  one  will  take  a  mudi 
mora  sudden  five  before  reiMMering  forward 
motion.  The  groat  thing  is  to  make  a  decent 
landing.  \Mion  T  have  been  going  along 
qiiickiy,  I  liave  broken  this  machine  several 
timea  by  not  huadiag  properiy,  that  is  to  Mf, 
by  touching  the  ground  when  I  have  had  a  big 
forward  ^eed.  In  this  machine  X  took  the 
precaution  to  put  tlieoB  fittio  wlieols  uadei^ 
neath,  and  they  take  a  great  blow.  If  they 
break,  the  bottom  of  the  masts  iT«'t  into  the 
ground,  and  tho  next  thing  liuit  happens  is— . 
well,  the  thing  turns  over  endways,  and  gjvaa 
one  a  hit  of  a  jar.  The  proper  thing  to  do 
to  get  well  back  into  the  machine ;  that  is  to 
say,  you  put  «n  the  brake  Teiy  slightly,  you 
cannot  put  it  on  (|iiickly.  You  see  that  fud' 
der  behind ;  without  that  rudder  you  cannot 
handle  the  machine  at  all ;  it  is  much  too 
slippery,  it  will  go  down  in  front,  and  then  it 
will  rear  up,  but  the  horizontal  rudder  being 
slightly  raised  makes  the  thing  very  much 
steadier,  it  keeps  the  madiina  fimn  pitching 
suddenly.  Tlic  thing  to  be  afraid  of  is  taking 
a  header.  You  are  not  nearly  so  likely  to  go 
book  tho  other  way,  thou^  it  is  possible. 
Lilienthal  once  got  too  far  back  in  the  ma- 
chine, lost  his  balance,  and  then  had  a  bad 
accident.  The  little  vertical  rudder  has  a 
little  bit  of  a  weatherHNiok  aetion.  If  the 
wind  suddenly  <;hifts,  it  swings  the  maffhine 
round  to  head  tho  wind. 

How  do  you  steer  the  thing?— If  you  want 
to  turn  in  tho  air  you  get  on  to  that  side  of 
tho  niacliino  towards  whiph  yon  want  to  turn  ; 
that  is  to  say  the  machine  will  always  turn 
towarda  the  h>wer  wing.  If  tho  wind  shifia, 

and  you  get  a  puff  from  one  side,  get  n^t 
over  to  that  side  so  that  the  machine  will 
torn  that  way  and  tend  to  head  it.  \\iien 
yon  ere  once  off  in  the  air,  it  is  the  reUtiv« 
wind  you  feel ;  I  mean  tlie  wind  made  in  re- 
lation to  you,  not  the  real  wind.  Now  I 
started  thb  game  about  two  yean  and  a  half 
ago.  I  had  beto  wockmg  with  Mr.  Maxhn  for 
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some  length  of  time,  and  I  bad  80m«  nccoonts 
of  LiliBiiftlial'B  egqwriuMmU  in  Gemiwy,  and  I 

tliotighf  thoy  would  Ix'  most  interesting  to  try 
and  copy,  and  to  try  and  proceed  further  wivu 
what  he  had  done.  Unforinnately  about  a 
year  ago  be  came  to  ^rwl,  and  SO  I  bave  been 
trying  to  do  justice  to  Itiiii  as  a  pupil — (Uu|^> 
ter) — not  in  comiug  to  grief,  i  hope. 

Thia  maoliine  ia  ouufe  so  aa  to  fold  up ;  yoa 
cut  off  thF>>>  ,  and  tli<-  wlioli'  thing  folds  back- 
ward8(  and  you  oi.n  then  wheel  it  about  without 
much  tronhle.  Ono  sail  goo^  ono  way,  aad  the 
other  the  other  the  other,  and  it  irill  then  go 
into  ;i  fomparatirfdy  small  crate. 

Agikui,  what  \n  the  object  of  theM>  experi- 
o&enta  with  aoaring  maaUnaaP— aimply,  aa  2 
said,  to  loarn  to  handle  the  cheapo'^t  and 
■iinpleat  machinas  in  the  air — a  machine  which 
if  it  hfmka  does  not  really  matter  nmoh. 

Now  that  I  hovi  learned  to  handle  one  of 
tlH»«e  thinp  more  or  loss,  1  havp  got  an  oil 
engine  in  hamd  ot  about  4  h.p.,  which  I  think 
should  be  enough  to  keep  me  ia  hMiaontal 
flight.  Tlir  pull  on  a  line  attarh<^d  to  th<' 
machine  is  between  2U  and  30  lbs.,  the  speed 
at  whioli  the  maohfaie  floats  is  about  90  or  S6 
mileM  an  hour.  If  yon  multiply  that  out  you 
come  to  about  2  or  ;j  h  p  Consequently,  I 
haro  been  intending  simply  to  put  a  screw 
propeller,  driven  by  an  oil  engine,  into  the 
innfhint',  and  I  liop<>  in  tinio  wliat  nre  now 
souring  machineii  will  develop  into  bona  fido 
flying  madiiBOB.  In  this  madiine  tlw  screw 
would  Ix*  placed  behind  me,  that  is  to  say  in 
front  fA  tho  rudder,  :n  the  after  part  of  the 
maehine,  but  right  above  the  ground  so  that 
it  rannot  g«>t  injOTBd.  The  engine  would  be 
phued  in  the  front,  and  the  «l5aft  {-iiiss  over 
my  head.  I  am  oot  quite  sure  whether  I 
i>liail  put  the  ongine  in  thfa  maehino  or  in 
another;  '  mt  a  larger  mafluno.  I  cannot 
handle  a  larger  machine ;  it  gets  too  cumber- 
■ome.  If  we  pat  a  grater  weight  into  the 
nuchine  of  a  certain  aixe,  it  only  mean^  that 
to  float  it  you  will  have  to  sail  faster :  a  limit 
has  to  come  in  uomewhere.  I  have  tried 
vmiious  maehines,  from  190  Iba.  to  900  Ibe. ; 
but  I  find  about  170  vems  to  be  about  as 
much  as  one  can  handle — othenriae  a  little  bit 
of  iir^ularity  in  the  wind  throwa  one  all  orer 
the  place. 

Mr.  Moy,-  Vom  will  have  an  additional 
weight  in  the  machine,  therefore. 

Mr.  Pikher,— The  propeller  does  not 
much— 3|  Iba.,  and  thh  oU  enghio  will  we^ 
about  40. 

Mr.  Moy,— I  tmdBnIand  that  Mr.  Cbantite 
ia  doiqg  tibe  mam  thiiig  in  America. 


I     Air.  i^cher, — Yet*,  Mr.  Chanute  told  me  be 
did  not  want  to  go  on  with  an  dl  machine 

I  until  he  had  done  more  experiments  with  the 
I  gliding  apparatUN,  although  Mr.  Herring,  who 
I  i>»  now  working  with  him  again,  particularly 
wants  liini  to  ilo  so.  lliey  have  had  an  oil 
engine,  but  they  have  had  a  little  trouble  in 
trying  to  get  it  to  ignite.  The  acrew  i!>  5  feet 
in  djameter,  ^  pitdi  is  about  4  feet,  mu! 
aLciit  .'5  ft.  (j  in.  in  fho  ctmtre.  It  is  madn 
of  yellow  pine,  and  covered  with  oanvaa,  and 
i»  eieeeduigHy  itiff  and  atrong.  This  machine, 
with  the  Miew  propeller  and  engine,  would 
bet'ome  a  Maxim  type  of  machine,  the 
sniaUe«it  po«»iiiblo  kuid  to  carry  a  man.  I  looll 
upon  it  aa  a  miatalBe  to  make  anything  b%ger 
than  OTIC  can  |)ossil(Iy  help,  because  the  weight 
and  expen»w,  and  the  danger,  and  everything 
else  Mema  to  mo  to  incnaio  with  tho  inoTMUie 
in  sIm.  (Apphaae.) 

GMDIXG  MACHINE. 

Capt.  Baden-Powell,— This  little  machme 
yoo  tee  here  ia  a  very  amall  and  vtMfjAj  made 

Iappanitus  compared  with  Mr.  Pilchi-r's ;  but 
this  is  made  with  rather  a  different  object.  I 
wished  to  try  for  a  certain  ivault.  When  you 
j  are  gliding  down  a  hill  a'ith  «ie  of  those 
I  machinos  liko  Mr.  Pilrher's  you  are  suspended 
I  in  the  air  for  a  certain  time,  it  may  bo  only 
;  a  few  Moonds.     I  dont  know  whether  Mr. 
j  Pilcher  has  ever  timet!  it,  but  sometimes  one 
I  can,   I   believe,   go  on  for  about  fourteen 
seconds.   I  wondered  what  wonld  happen  if 
you  were  propelled  along  by  tho  wk^.  I 
therefore  made  this  apparatus  smidler,  be- 
cause I  do  not  want  to  remain  in  the  air 
fourteen  seconds  ;  it  would  do  for  my  purpose 
if  I  could  be  fln  ro  two  seconds,  thnt  is  to  say, 
if  I  could  run  down  a  hill  and  give  a  jump  and 
a  couple  of  flapN  of  the  wings,  and  in  tbat  way 
1  should  be  abh'  to  get  an  idea  of  the  effeot 
of  flapping  wings  as  a  propeller.    But  as  a 
matter  of  fact  1  have  not  had  any  satisfactory 
trials  with  this  machine.    I  only  tried  it  once 
anil   fninid   various  little  defwts  in   it.  I 
thc  ugiit  I  would  bring  it  here  just  to  show  you 
the  general  idea  of  tho  thing.  I  have  some 
photographs  here  showiog  the  method  bj 
which  it  is  worked. 

AN  ALUMINIUM  BALLOON. 

Oaptain  Baden-Powell, — recently  i-ooeived 
a  conimuniciition  from  Captain  Moedebeck,  a 
German  artillery  oflicer,  in  which  he  gives  a 
very  interesting  aooount  of  the  aluminium 
balloon.  I  darMay  many  of  you  havo  aeon 
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Moounts  uf  it  in  tho  papers.  Tim  bulluuii 
went  tip  ill  15i  rlin,  and  apparently  cnnir  il<i»'n 
very  yuic  kl^-,  and  lliey  say  the  man  who  was 
working  it  only  aaved  his  life  by  jumping  oat. 
It  sounds  a  curious  way  of  saving  bis  life,  but 
that  is  what  the  papers  tell  us.  It  soems  to 
be  Tciy  doutatfitl  wln»ther  it  was  n  ii,tvat  suc- 
cess or  a  g/K*.t  failure.  Captain  Moodcbor-k 
says  it  was  a  great  success ;  I  w  ill  therefore 
just  read  some  extracts  from  his  account*. 

The  Chttirmaa  (Ifajor-Gen.  Sir  C.  'Warren), 
—  Ladies  >ind  gentleinrii,  BL'fnre  closing  the 
proceedings  this  eveuio^  I  propose  t4i  make  a 
fow  brief  remarks.  Before  Mr.  Pilohcr  gitvc 
his  fsasons  for  experimenting  with  thoHe  flying 
machines,  which  he  has  developt  'l  t'>  nr}!  a 
great  extent,  I  began  to  be  filled  wuli  gluumy 
apfwehensions  as  to  var  future  domestie  life. 
If  prrsoHH  aro  to  Hp  nh]v  to  put  nn  wing>^  and 
fly  about  freely  in  all  directions,  we  Rhall  have 
to  live  like  birds,  in  cages — (laoghter)— we 
•nhall  have  to  have  a  network  put  over  our 
windows  and  gardens  and  orchards,  to  keep 
oat  the  flying  men  of  the  future.  But  it  doett 
not  appear  that  the  work  is  going  in  dome'^- 
tic  fHrt'ctions ;  the  tendency  is  to  develop  tho 
aerial  iiiiu  liiiu'  rather  in  the  direction  of  mili- 
tary sciencf,  and  in  regard  to  saving  life.  Now 
with  regard  to  military  matters  :  I  think  I  was 
the  first  general  officer  to  ascend  in  a  biUloon 
on  actiTo  service.  I  took  a  balloon  equip- 
ment to  Bochnaiialand  iti  18S4,  and  I 
should  like  to  say  a  few  words  on  tho  subject 
to  show  yon  how  oaaily  the  matter  i»  ananged. 
Hie  gw  reqdied  waa  pMckad  in,  steel  titbes 
under  ;n^at  prpssnre,  and  the  waggon  con- 
taining thiii  gHn  and  the  balloon  wa^i  brought 
ri^t  away  up  ft«n  Gape  Town  by  the  railway 
■;n  Hopp  Town,  and  thon  by  waggon  into 
Bechuanaland.  Whe^  we  arrived  at  Mafe- 
king,  where  the  eKperiments  wem  mido,  vo 
nere  about  4,000  feet  aboTO  the  level  of  the 
sea.  The  balloons  were  not  oripnally  con- 
structed to  ascend  more  than  t>,UiX)  tt.,  t»o 
that  we  ha(\  only  tho  limits  of  2,000  foot,  and 
not  ovcii  tliaf  with  a  heavy  man.  In  going  up 
in  the  car  I  found  the  balloon  spun  roimd  too 
muoh  for  good  observation  of  tho  country. 
Afterwards.  wIi.mi  otJicr  oxperiments  had  to 
bo  made,  1  went  up  in  the  not  without  the  car 
at  all,  and  I  took  up  a  telephone  with  me— it 
was  rather  a  heavy  one — in  order  to  communi- 
cate with  tho  land  as  to  the  whercnbout.s  of  an 
enemy  we  were  looking  for;  but  tho  weight 
of  the  telephone  prevented  my  using  it  suc- 
re'5sfiil!y  uitliout  the  rar.  Tlii^  military  ques- 
tion of  using  the  captive  balloon  in  warfare, 

*  FWi  VH*  U. 


and  sendii^  dowtt  intelligottoe  is  an  important 

point. 

Then  with  regard  to  ldtui>.   To  my  mind  it 
is  a  matter  of  great  importance.  llMy  were 

used  by  Captain  Badcn-l*ow  oil  in  the  Now 
Forest  mauwuvrc^  about  two  years  ago,  but 
unfortunately  he  was  on  the  side  opposed  to 
me,  and  I  had  not  any  opportunity  of  securing 
his  services.  Wo  were  obliged  to  use  high 
trees.  I  saw  afterwards  the  work  that  was 
,  going  on,  and  also  1  saw  his  work  at  the  Brt* 
ti.sh  As'^oeintion  at  Norwich  in  tho  following 
Autinnii,  iind  I  tonncd  a  high  opinion  of  the 
uMjfulnc^  of  the  invaDtiott.  Ho  has  described 
it  partly  to  you.  Tho  rope  was  first  laid  out 
and  then  the  Jutes  wore  attached.  A  man  got 
into  the  car,  and  ho  waa  allowed  to  go  up 

with  a  pararhutc  nhovi*  lilm,  so  that  in  eas<>  of 
the  rope  breaking  he  could  break  his  fall  by 
means  of  the  pamdiuto.  I  nay  montion  that 
there  were  a  great  many  m«ll  in  tiw  ClOwd 
who  went  up  in  tho  kite  car  one  after  the 
other,  and  they  were  taken  up  from  about  50 
feet,  quite  high  enough  to  get  an  extenaive  view 
over  a  flat  countrj'.  It  is  of  the  greatest  impor- 
tance sometimes  in  a  military  campaign  that 
wo  ahoidd  bo  able  to  get  up  to  a  hei^  of  40 
or  r»0  feet.  I  think  really  the  qtipstion  of  tlu's«. 
kites  deserves  encouragement,  and  Capt. 
Badoi'Powdldeserves  very  great  credit  for  the 
perseverance  with  which  he  has  cunied  out 
these  experiments.  Ho  has  practically  overcome 
many  of  the  ditBoultiee  that  he  has  had  to 
encounter,  and  kites  can  now  be  used  practi> 
oally  for  military  pnrposfs. 

Then  with  regard  to  the  balloons  for  signal- 
ling. I  think  it  is  of  great  importance  that 
they  .should  Ijo  fully  developed  and  brought 
into  tho  service.  I  am  quite  sure  it  would  be 
of  the  very  greatest  use  to  us.  You  must  all  have 
seen  al>n  the  importance  of  the  other  appara- 
tus for  life-saving.  If  an  arrangoment  of  that 
kind  could  ba  put  into  practical  u.se  it  might 
aavo  the  lives  of  scores  or  even  hundreds  01 
sailors.  (Applan?^8.) 

Qn  the  conclusion  of  the  addresses,  tb«> 
members  and  visitors  had  an  opportunity  of 
inspecting  the  various  exltibits  arranged  round 
the  hall.  Mr.  Pilcher's  great  .soaring  machinH 
wa.s  su.spended  over  the  centre  ot  the  ball. 
Captain  Baden-Powell's  smaller  apparatw, 
simply  coiisistini;  of  a  pair  of  bird-like  wingn 
of  cloth  .stretched  on  a  bamboo  iraniewurk, 
stood  against  the  wall  at  the  back.  Major 
Moore's  neat-looking  silk  nio<lel  flying^ox  was 
ti»  the  right  of  tlu*  platform,  and  Mr  Rnice's 
signalling  balloon  occupied  one  comer,  with 
Capt.  Hpiors'lifesavingappantosiMarit.  Oi^t. 
fiaden-Pdweli's  Urge  kite  was  on  one  sido  of 
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the  room.  To  the  left  of  the  platform  was 
the  "Aeroacopo"  to  .show  the  coarae  of 
currents  of  air  impinging  on  plane  and  euired 
surfaces.  Hie  curn-nt  ot  air  Is  drawn  up  the 
i'lhf  hy  an  electric  fan  driven  by  a  Cox 
Generator.  This  ktt«r  iuntrument  attracted 
Bome  Bttvation,  it  hsviniK  been  kindly  lent  for 
tlic  occii>ion  l>y  tin"  fox  Tlirrnio  Klfctric 
Cfiinpany  of  St.  Alban<«.  In  priadpal  it  is  but 
•n  enluged  theimopilc,  whidi  bein^  placed 
over  a  gtta  jet  or  spirit  iamp,  gives  forth  an 
electric  current  of  4  amperes  to  3  volts,  and 
seems  to  form  a  most  handy  and  dcauly 
nM>C]iod  of  obtaining  eleotrioity,  omineatlj 

stiitnlili-  fur   ill  ('X[)('riiiu'iital  purposes. 

A  lai;gp  artiticial  feather  was  aUo  exhibited, 
wbich  pncHenlly  illustnited  the  great  auount 
of  fonst  nil  I  to  be  obtained  from  the  air, 
when  violently  struck  by  mch  a  surface. 
Many  photographs  wero  also  shown. 

A  YOto  of  tfaanks  to  the  GhainMn  and  to 
the  readers  of  tbe  pupcn  tennin*tod  the  pfO- 
oeedin^. 


Some  American  Experiments 

By  0.  Chamutk,  C.E. 

Probably  few  readers  realize  the  advance 
which  has  been  made  towurdn  a  practical  solu- 
tion of  the  problem  of  aviation  within  the  last 
eipht  years.  It  grcntfr  than  all  tlint  was 
accomplished  during  the  preceding  two  cen- 
turies. Not  only  has  the  atibjeet  been  reaoned 
from  the  contempt  brought  upon  it  by  past 
failures  and  eccentric  proposals,  but  very  able 
men — Langloy,  Maxim,  Pilcher,  Hargrave,  and 
Lilieothal — have  shown  by  their  oxporimants 
ntid  writings  that  man  may  fairiy  hope  6V«n> 
tually  to  fly  through  the  air. 

Hundreda  of  bulures  during  the  last  800  or 
40O  years  hare  Well  ahown  what  arrangements 
will  not  answer,  htit  the  labours  of  tbeso  latter 
e;:^erijnenters  now  enable  uh  to  forecast  that 
sttooeae  is  moat  probably  to  bo  won  with  aero- 
eiirves,  driven  by  screws  or  Happing  propellers, 
actuated  by  a  steam  or  a  petroleum  engjjae. 

What  is  the  beat  couiae  to  he  now  folknrad 
to  make  atiU  further  adranoeP  Hoat  of  the 
above  expcrim enters  seem  to  have  proceodofl 
upon  the  assumption  that  it  is  practicablo  to 
ovolTe  n  oomplete  flying  machine  at  one  opem> 
tion,  and  to  apply  propellers  ati'l  mntnrs  from 
the  first,  before  we  are  (|uite  certain  as  to  the 


stability  in  a  wind.  I  venture  to  differ  from 
thorn  in  opinion,  and  to  believe  that  it  is  bet- 
ter to  divide  the  evoltition  of  a  dynamie 
machine  into  several  stages ;  that  is,  first  to 
solve  thoroughly  the  problem  of  the  equi- 
librium, under  all  conditions  of  flight  and  of 
«^nd,  before  oomplieating  the  qiieatlon  by  the 
addition  of  an  artificial  motor.  In  other  words, 
that  safety  and  automatic  adjustment  must  bo 
seenred  in  the  air,  with  a  full-sized  machwe 
carrying  a  man,  actuated  by  the  force  of 
gravity  alone,  before  any  other  power  he  ap- 
plied. Full-sised  experimenta  are  clearly  the 
moat  fhiitfal ;  they  have  been  few,  beoause  of 
the  danger  involved,  and  yet  Lilienthal  showed 
by  thousands  of  flights,  until  the  very  last  in 
which  a  liitherto  hidden  defect  brought  dis- 
aster, that  the  safest  agent  of  prapnlsion  was 
p^ravity,  and  that  the  danger  was  greatly  in- 
creased on  the  one  occasion  on  wludi  ho  at- 
tempted to  add  a  motor. 

Having  determined  to  confine  my  own  inves- 
tigations to  the  one  problem  of  equilibrium,  I 
secured  the  services  of  Mr.  A.  M.  Herring,  a 
civil  engineer  and  experimenter,  and  in  the 
summer  of  1896  wo  tost^^d  no  less  than  five  fiill- 
sized  machines  (one  of  them  rebuilt)  in  gliding 
flighta  among  tbe  sand  dunes  at  the  south  end 
of  Lake  Michigan,  about  30  miles  from  Chi- 
cago.   Hundreds  of  glides  were  made  without 
the  slightest  accident.     Indeed,  towards  the 
last,  such  confidonce  waa  aoquirad  in  two  of  the 
machines  that  all  amateurs  were  welcome  to 
try  them  under  proper  supervision,  and  it  was 
evident  that  any  young,  active  man  ooold  lie- 
come  a  gliding  expert  in  a  week.    The  account 
of  thoso  experiments  has  been  piven  in  detail 
in  the  "  Aeronautical  Annual "  for  1897*.  Two 
machines  were  evolved,  each  of  diffnent  con- 
struction, which  are  believed  to  be  mnr  h  -afor 
than  any  hitherto  produced.     They  measur- 
ably take  care  of  tbenudvee  in  'flight,  and  tend 
to  restore  the  eqailibritmi  automatically  when- 
ever compromised  by  the  wind.    This  is  done 
in  both  coostructtous  by  reversing  tbe  prin- 
ciple of  the  Tjilienthal  apparatus,  in  which  the 
man  has  to  move  to  brinp  bat  k  the  cent  re  of 
gravity  under  tbe  centre  of  pressure,  whenever 
the  k^ter  ahifta  from  any  cattse.  In  tbe  new 
machines  moving  parts  are  provitled  to  actuate 
the  supportinp   surfaces  themselves,    or  to 
change  their  angle  of  incidoncu  automatically, 
so  that  the  operator  shall  only  intervene  to  do 
the  steering,  or  to  alight.     It  is  not  claimed 
that  either  machine  u  as  yet  fully  perfected, 
and  that  the  mandoee  not  have  to  move  ata)l» 

*  "  AtrooauUMl  Aaautl,"  wUted  bf       Msaas,  Boilm 
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but  tho  frrqupnry  and  amplitude  of  such  re-  1 
quired  movements  havo  boen  groatly  reduced, 
and  it  is  hoped  tliat  thoy  will  be  eliminated 
altogether. 

Tho  "  muItiplc-wing "  machine,  so  culled, 
ronMsts  in  four  pairs  of  wings,  superimposed 
and  rigidly  connected  by  bridge  trussing.  They 
are  fastened  at  their  roots  to  vertical  roils,  roll- 
ing upon  ball  l)earings,  which  arc  attached  to 
the  central  frame,  so  that  the  wings  on  each 
side  may  swing  hori7X)ntally  forward  or  back- 
ward, their  movements  being  controlled  and 


rear  of  which  is  attached  a  horissontal  and  ver- 
ticid  rudder,  tho  whole  being  provided  with  a 
regulating  mechanism  designed  by  Mr.  Her- 
ring, tho  operation  of  which  is  such  that  when 
the  direction  of  the  relative  wind  changes,  the 
apparatus  alters  its  angle  of  incidence,  and 
thus  restores  tho  coincidence  between  the 
centre  of  pressure  and  the  centre  of  gravity. 
This  machine  made  the  longest  glides. 

Fresh  experiments  were  made  in  September, 
1897,  in  the  same  locaUty,  with  a 
machine    built     by    Mr.    Herring    for  an 


V.-OVKRMKAD. 


limited  by  springs.  Tho  object  is  that  the 
operator  shall  remain  in  one  fixed  position,  and 
that  in  cane  the  direction  of  the  relative  wind 
changes,  the  wings  shall  automatically  move  to 
bring  back  the  centre  of  pressure  directly  over 
the  centre  of  gravity.  There  is  another  pair 
of  wings  at  the  back,  with  elastic  rear  sur- 
faces, which  acts  as  a  horizontal  rudder.  The 
supporting  surfaces  measure  143.6  sq.  ft.,  and 
tho  total  weight  is  33^  lbs. 

The  other  machine  was  termed  the  "two- 
surfaced."  It  consists  in  two  aerocurves 
rigidly  connect<>d  by  bridge  trussuig,  to  the 


amateur,  and  again  hundreds  of  glides  were 
performed  without  the  slightest  personal  ac- 
cident. The  novice  did  manage  to  injure  the 
machine  slightly  once  (repaired  in  10  minutes), 
but  he  made  quite  a  number  of  longish  flights 
with  no  harm  to  himself.  The  machine  was  of 
the  two-surfaced  type,  equipped  with  the  Her- 
ring mechanism,  and  tho  photographs  herewith 
reproduced,  although  each  taken  from  a  dif- 
ferent glide,  fairly  represent  the  various  phases 
of  a  single  flight. 

Fig.  1  shows  the  apparatus  at  the  top  of  tho 
sand  lull,  wiiich  is  about  50  ft.  high,  and  the 
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operator  ia  creeping  under,  so  m  to  place  bim- 
Mdf  within  \h»  ami  hvn  when  the  machiQe  w 
lifted  up.  The  apparatus  ia  desigpied  upon  ilia 

principle  of  supprimposinp  tho  "itirfaces,  pro- 
posed in  1806  by  Mr.  Wenham,  and  the  frame 
ooniiata  in  a  faridSB  truas,  with  Tcttieal  poata  of 
spntce  wood  and  uiagonal  wire  ties,  capable 
of  sustaining  safely  about  400  lbs.  at  the 
centre.  The  length  aeroaa  the  wings  ia  16  ft., 
•ad  each  is  4  ft.  4  ins.  broad,  curred  to  a  con- 
cavity of  ono-trnth  of  the  width.  Thp  «!n<jtain- 
ing  Hurface  is  131  sq,  ft,,  and  the  total  weight 
la  8511m. 

Fip-  '2  shows  tlio  appnrntiis  poised  in  the 
wind,  preparatory  to  a  glide.  This  opemtion 
involvaa  aoma  daxterity  and  pxpononro,  ns 
th*  wioda  buSeta  the  operator,  and  tendn  to 
lift  him  up  prematurely.  This  is  avoided  by 
keeping  the  front  edge  slightly  depresiied  until 
the  nunnent  of  apfii^ging  into  tho  air,  whidi 
occur'*  lifter  two  or  thrw'  running  steps  have 
been  taken.  When  this  has  been  done,  the 
ninB  B  «ff»  aa  ahown  in  Fig.  3,  and  glides  over 
the  ground  at  about  IS  to  40  ft.  per  aeooud. 
If  the  operator  has  assumed  i\w  proper  posi- 
tion on  the  arm  bars,  the  regulating  mechan- 
ism inkM  csr»  of  tiw  fore  and  aft  eqmlibrinm, 
but  if  a  wind  g«s(  strikes  imdor  one  wing  more 
than  under  the  other,  thus  raising  it  up,  the 
operator  haa  to  restore  the  balance  by  throw- 
ing his  weight  (the  feet  in  this  instance)  to- 
wnrd^  the  vide  which  lias  been  elevated.  J'ig. 
o  shows  the  machine  sailing  along  directly  over- 
iiead  of  the  eamera.  Hie  glide  continoea  nearly 
parallel  with  the  sl(,pe,  imtil  the  bottom  of  the 
hill  ia  reached,  .md  the  headway  stopped,  as 
inataneed  in  Fig.  4,  by  tilting  the  machine  up 
at  the  front,  when  the  operator  alights  upon 
the  sand  with  alroos*^  no  jar  at  all,  generally 
having  glided  about  30U  ft.,  at  an  angle  of 
nboot  10  dega.  Then  the  apparatus  ia  oairied 
back,  to  make  another  ^lide,  for  the  sport  is 
ao  fascinating  that  experts  can  hardly  get 
enough  of  it. 

Theae  experiments  are  believed  to  aet  forth 
that  the  (>K;(v<tion8  whieh  have  heen  raised  to 
auperimpoHiug  concave  surfaces,  and  to  placing 
the  operator  so  low  beneath  them,  are  not  well 
founded.  It  is  thought,  however,  that  with 
auch  an  arrangement  the  appamttis  mmi  con- 
tain within  itself  some  moving  mechanLsm  to 
restore  the  balance  as  faat  aa  it  is  conpro- 
roisf^,  and  I  am  beginning  experiments  with 
still  a  third  method  of  accompll-diing  this  ob- 
ject, not  heoaase  the  two  already  teatod  are 
not  satisfactoiT,  hut  beraune  it  i^  deemed  man 
prudent  to  ende.nvour  to  evolve  the  very  liest 
uieliiod  before  a  motor  i.s  applied. 


The  German  Aluminium 
Balloon. 

liy  Capt.  MuEDUBKCK. 

(2VaN«laM.^iesi  Ohrmtm.) 

Ia  moat  eircles,  partionlaHy  amongst  tech- 
nical aeronauts,  the  opinion  is  widespread  that 
the  adherents  of  constnretion  of  aerotitatical 
dirigible  balloouH  are  on  u  false  track,  and 
that  their  objeeta  are  fundamentdly  differaat 
from  thoHe  who  «ieek  to  "joIv.'  the  problem  of 
flight  by  purely  dynamiool  means.  The  great 
reaistanoe  of  the' air  whieh  tho  balloon  haa  to 
overcome,  and  the  unfavonmhlenens  of  such  a 
form  of  consf ruction,  is  generally  pat  forward 
m  Hn  insiirmuuntablc  olnitacle. 

Tho  balloon,  aa  all  mnat  allow,  hw  al- 
ready gained  a  recngni  ; >  !  position,  and  has 
become  useful  for  militazy  and  scientific  pur- 
poses, whflat  tho  dyaawicd  ^ying  machine  haa 
proved  that,  with  such  modem  teebnioal  in* 
genuity  of  construction  as  has  been  created  by 
Maxim,  and  is  represented  by  the  first  flying 
maohine  to  carry  three  pmons,  anything  may 
be  expected  of  it  in  the  future. 

This  belief  in  the  future  of  the  dynamical 
aerial  maohine  is  shared  rightly  hy  all  aero- 
nauts, but  the  development  of  it  can  only  pn>> 
ceed  I  in  the  opinion  of  all  practical  and  experi- 
enced balioonists)  through  the  aeroNtatioal  bal- 
loon.  The  latter  ia  an  inevitable  step  in  tho 
evolution  of  aerial  navigation.      It  reprenents 
to  a  certain  extent  the  swimming  belt  for  the 
aerial  swimmers  of  the  future,  being  provided 
with  whieh  they  can  learn  to  know  the  peculi- 
arities of  their  ;u<rial  element,  and  find  out 
how  they  have  to  behave  in  it.   That  supposi- 
tion ia  also  not  right  which  some  aenmauta 
hold,  that  an  infallibly  dirigible  course  Can  bo 
kept  by  the  balloon  in  almost  any  wind. 
Practical  aeronauts,  as  Is  often  profmsed, 
I  hATo  been  content  with  a  moderate  speed. 
'   under  the  conviction  that  they  would  attain 
I  great  results,  provided  only  that  they  could, 
I  during  hours  and  days,  give  to  their  Tesset  aii 
independent  motion. 

One  must  quite  give  up  the  idea  that  a  bal- 
loon could  at  once,  like  a  railway,  take  up 
regular  traflle.  Such  ideas  are  fan<ues  whieh 
flv  f  ir  '  evoiul  a  reasonable  limit.    Hiven  an  in- 
I  depeudeiit  motion  of  tim.  per  sec.,  and  our 
knowledge  of  tho  air  currenta  are  quite  sofi- 
cient  to  make  a  uHeful  scientific,  as  well  as 
1  miiitnry,  vehicle  of  the  balloon.    Certainly  no 
,  one  can  fuU  to  underHtand  tlwt  as  soon  aa 
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practical  experiences  are  placed  before  us,  im- 
provements will  follow  naturally.  Were  we  to 
vn(|uiro  whether  the  dynamical  flying  macliine 
correspondH  to  such  requiHitionH,  wo  must 
answer  "  No  "  ;  and  in  these  days  you  would 
not  even  find  an  aeronaut  who  would  risk  him- 


balloon  which  Capt-s.  Renard  and  Krebs  con- 
structed wan  nothing  more  than  a  preliminary 
experiment.  We  now  know  that  with  our  light 
motors  we  can  easily  reach  that  proper  motion 
(G.5)  during  10  or  more  hours.  We  think  we 
may  bring  up  the  proper  motion  to  8m.  per  8., 
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self  in  u  vehicle  exposed  to  such  quite  unfore- 
seen casualties.  It  is  quite  the  other  way 
with  the  balloon.  It  represent-s  a  vehicle  of 
which  you  can  make  use  from  the  first.  A 
proper  motion  of  (i.om.  per  sec.  has  already 
lieen  reached  (1884-6),  but  as  the  electric 
^otor  was  only  working  for  20  minutes,  the 


and  hope  to  rniw  it  in  the  end  to  10m.  per  s. 
(equal  to  22J  miles  per  hour),  or  ei'en  higher. 

There  would  be  no  difficulty  in  obtaining  the 
necessary  driver  and  attendant  ui  this  ca.se. 
The  considerable  number  of  well-trained  aero- 
nauts which  Germany  possesses  would  hardly 
refuse  to  welcome  a  balloon  concerning  which 
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all  eventualitipf!  hare  been  thought  out,  and 
ensured  against,  and,  after  rt>pi*u((>d  triul>,  to 
nan  it. 

It  will  at  once  be  clear  to  anyone  what  a 
prospect  to  balloon  propulsion,  and  all  the 
problems  connected  with  it,  , opens  up.  In 
order  to  further  the  practical  construction  of 
an  aerostatical  balloon  in  a  wav  which  would 
answer  the  purpose,  a  raomorable  and  interi'st- 
inp  trial  of  a  balloon,  made  entirely  of  she H 
metal,  took  place  on  NovenilM»r  3rd,  IHU?,  in 
the  afternoon,  between  3  and  4  o'clock,  on  the 
Tempelhof  field  in  I^erlin,  which  we  will  tie- 
scribe  lielow.  There  is  nothing  now  in  build- 
ing  balloons  of  metal,  and  the  idea  has  already 
brought  forth  a  considerable  literature. 

The  first  unsuccemful  attempt  took  place  in 
Paris  in  1843,  at  the  instigation  of  Marey 
Blonge,  by  the  aeronaut,  Dupuis-Delcourt. 
They  built  a  spherical  balloon  of  sheet  brass, 
of  10m.  diameter,  which,  owing  to  its  weight, 
could  not  rise. 

The  B«>rlin  balloon  was  tnvent«><l  by  the  Aus- 
trian, Da\'id  Schwarx,  of  Agriun,  and  built  at 
the  expense  of  Mr.  Carl  Berg,  in  Ludenscheid 
(Westpluilia),  who  also  carried  out  the  calcu- 
lations an<l  the  construction  of  the  vessel  with 
the  help  of  his  engineers,  Weispfcnnig  and 
V.  Wnt/.esch. 


and  rigidly  connected  with  the  same  by  meann 
of  latticed  supports.    The  body  of  the  balloon 


was  47.5m.  (157  ft.)  long,  and  liad  an  elliptical 
section  of  14m.  and  12m.  (4<)  and  30  ft.)  axis 
length,  with  132  m|.  m.  (1,452  sq.  ft.)  air  re- 


The  shape  is  as  shown  in  the  illustration. 
The  body  of  the  balloon  consisted  of  a  frame- 
work, which  was  covered  with  sheet  aluminium 
0.2  of  a  millimetre  thick.  Tho  bottom  of  the 
car  was  1.6m.  (15  ft.)  distant  from  the  balloon, 


sistance.  The  capacity  equalled  3,G97  cubic 
m.  (130,500  cubic  ft.),  so  that  it  is  the  largest 
airship  hitherto  built.  Tho  balloon  was  fur- 
nislied  with  a  four  cylinder  Daimler  benzine 
motor,  of  1()  indicated,   12  effective,  horse 
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power.  Tho  aluminium  propellers  bad  a  com- 
paratively Hmall  diameter.  The  two  propellers 
at  the  sides  of  the  bodj  of  the  balloon  meas- 
ured only  2m.  (6^  ft.),  that  in  the  middle, 
over  the  car,  the  shiftable  steering  propeller, 
2.75m.  (9  ft.)  high  ;  and  below  the  car  bottom, 
in  addition,  was  a  horizontal  screw,  which  was 
not  brought  into  requisition  during  the  trial. 
The  totaJ  weight  (load)  of  the  balloon  was 
about  3,5tj0  kg.  (7,832  lbs.).  The  whole  ex- 
hibited a  masterpiece  of  German  aluminium 
work.  In  filling  it  with  gas,  after  the  building 
in  the  beginning  of  189/  was  finished,  some 
difficulties  were  at  first  encountered.  Marey 
Monge,  as  is  known,  tried  three  methods 
during  his  trials,  vi/. : 
(a)    Filling  with  water,  and  letting  in  tho 


The  loss  of  gas,  therefore,  on  the  following 
morning,  notwithstanding  the  many  thousands 
of  rivet  places,  was  hardly  worth  mentioning. 
They  wished  to  have  calm  weather  for  the  first 
trial,  and  thought  they  could  count  upon  such 
from  the  state  of  the  weather  on  November 
2nd,  when  a  high  maximum  was  spreading  over 
Europe. 

Nevertheless,  on  the  afternoon  of  November 
3rd,  a  tolerably  fresh  wind,  E.S.E.,  sprang 
up.  The  anemometer  on  the  balloon  estab- 
lishment showed  a  steady  pressure  of  7.5m. 
per  sec.  (19  miles  per  hour).  Notwithstanding 
this,  the  balloon  was  towed  out  of  the  hall, 
held  l»y  cables,  on  to  the  Tempelhofer  field, 
and  placed  head  to  the  wind.  The  aeronaut, 
Jnpols,  had  mounted  into  the  car,  and  at  once 


gns ;  only  possible  in  practice  with  quite  small 
vessels. 

(b)  Placing  a  stuff  balloon  inside  the  metal 
balloon,  which  l>ecomes  filled,  and  remains 
inside. 

(o)  Filling  with  gas  through  a  tube  which 
reaches  up  to  flie  highest  point  in  tho  balloon, 
pressing  out  tho  air  by  tho  lighter  gas. 

The  latter  process  was  used  on  this  occasion. 
(See  Zeitscrift  fur  Luf tschiffahrt ,  1885,  p.  155.) 
On  two  occasions  Schwarz  failed  in  filling  the 
balloon.  Once  the  ga-s  was  not  buoyant  enough 
owing  to  mixture  with  air.  The  next  time, 
through  a  tear  from  an  unknown  cause,  the 
gas  had  escaped.  Tho  filling  on  November  2 
was  accomplished  in  3.J  hours. 

With  respect  to  the  closeness  of  the  balloon, 
trials  in  the  factory  had  shown  that  even  with 
2 J  atmospheres  water  pressure  on  tho  rivet 
seams,  not  an  atom  of  water  passed  through. 


set  the  motor  in  motion.  Various  eye-wit- 
nes.ses  informed  us  that,  in  fact,  the  vessel 
drove  forwanls,  against  tho  somewhat  fresh 
breer-e. 

•As  they  intended  only  to  try  a  first  experi- 
ment, they  held  it  at  first  by  ropes.  The 
ropes  broke  one  after  another,  and  the  vessel 
became  free.  As  .lagels  noticed  his  situation, 
he  set  the  machine  to  a  higher  spe«<l.  Soon 
after  his  right  hand  propeller  belt  came  off  it^ 
wheel.  Tho  vessel  in  consequence  turned  1} 
round  on  its  axis,  and  was  driven  back  by  the 
wind.  Over  the  barracks  of  the  Railway  Regi. 
ment  No.  2,  it  seome<l  again  to  stand  against 
the  wind,  just  as  the  left  propeller  band  wiv» 
also  blown  off  the  wheel. 

The  rudder  screw,  which  now  alone  re- 
mained, seemed  not  able  by  itself  to  overcome 
the  resistance.  When  at  Inst  the  Iwnd  came 
off  the  rudcter  screw,  too,  the  aeronaut  opened 
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U>6  ralve,  in  order  io  land  as  near  as  possible 
to  8di0ttelie«g,  oT«r  wbidi  pUwe  h*  was  bsing 

driven. 

He  chocked  bis  rapid  descent  by  throwing  out 
lufioimt  tialUst,  and  bounded  up  twice,  which 
pravad  the  strength  of  the  franawork.  whiUt 

the  covering  suflPprod  tear>,  through  v>-h\r\\  th.» 
gas  escaped.  At  the  third  bump  the  bulluun 
«M  tinrown  on  Ha  side  on  a  hill,  oovared  with 
bushes,  between  Wflmandorf  and  Sehonabeig, 
and  remained  so. 

The  stranded  apparatus  was  erentually  (with 
tiw  cBooptimi  of  tlio  fimaMwork)  ndooed  to  a 
p^implc'tf  wri^ok  (Ti>:.  3),  partly  I>y  tli.'  crowd 
wluch  hurried  round,  pulling  at  it,  and  by  the 
atnaig  wind  prerailing  during  the  night  of 
tho  4t  h  a -.id  5th. 

The  trial,  in  fact,  .showed  no  rlon'sivo  guc- 
0^,  but  gave  a  whole  series  of  positive  results, 
which  must  in  erery  respect  enoommga  prooa- 
dtire  in  working  on  in  the  pven  direction. 

Success  is  exhibited  in  the  sole  fact  thnt  it 
kas  proved  possible  to  construct,  closely  aud 
strongly,  u  rigid  riveted  metal  balloon  wvightng 
3,565  kg.,  and  of  3,097  r  :K:.  ni.  capacity, 
which  could  Im  seat  up,  uiiil  be  driven  forwards 
■0unsi  a  comparatively  fmdi  InooaB,  o?on  if 
only  for  a  short  time,  in  oooMqtwneo  of  ad- 
verse cixeomstanoea. 


Flight,  and  how  Birds  get  a 
Rise  out  of  the  Wind 
wlien  Soaring, 

By  G.  L.  0.  Dathmov. 


This  question  han  Un^n  so  much  disrnR<wMl 
within  the  last  few  years,  and  so  many  are 
daily  observing  and  studying  the  flight  of  every 
«!ppci?Tipn  of  bird,  that  it  in  -nniinvliat  astonish- 
ing tu  me  I  have  nut  yet  cunic  acru«s  any 
nMntkm  of  the  method  which  to  my  mind 
aooounta  for  all  the  wonderful,  and,  to  other 
theories,  appanmtly  inipos«5ihl«»  rpstdts  of  tlit- 
ways  of  an  eagle  in  air.  I  should  be  very 
1^  to  hear  what  objections  earn  be  ndied  to 
my  fxplaimfion  of  liow  .soaring  is  accomplished 
by  any  or  all  of  the  numerous  writers  and 
thinker*  whose  marveltoun  mathematical  cal- 
cidationa  ennble  them  to  account  for  some  of 
the  manceuvre.s  of  birds  to  tlicir  own  '^atiKfac- 
tion.  I  have  not  yet  seen  any  description  of 
a  theoTf  which  claima  to  account  for  emy 
movement  of  all  birdn.  but  it  muRt  be  ad- 
mitted if  any  theory  falls  short  of  that,  it 


cannot  be  correct;  whilst  if  it  fulfils  that 
condition  it  cannot  be  very  ftat  wnmg.  It 

5ioonds  rathor  a  lar^i*  order  to  s(at«>  that, 
I  iiig  studied  the  liubject  of    flight    for  Iti 
I  years,  and  obeerved  the  flight  of  many  and 
I  \anoiiK  iNida,  I  have  never  seen  a  sin^e  otik 
lufion  or  movement  of  a  ^iid  ivliioh  my  prp- 
ifont  knowledge  of  the  lawH  ut  tiight  does  not 
enable  me  to  account  for,  and  aee,  at  eoy  rato 
to  my  own  satisfaction,  how  dimply  and  natur- 
ally it  is  accomplished  by  the  birds  complying 
with  those  laws.    It  i.s  another  matter  to  sue- 
cesnfully  explain  on  paper  the  oonclosion  at 
'   whii  }i  I  have  arrived,  ami  a'<  it  would  perhaps 
require  more  than  a  Hhort  essay  to  describe 
and  account  for  the  wonderful  feota  of  aotire 
well  m  passive  flight,  apparently  at  variance 
with  the  g<>n<»ra!!y  sfcepttnl  nilp^s  laid  down 
by  students  of  volation,  I  merely  propose  to 
oottflne  myself  in  this  paper  to  "  maring,"  or 
what  T  havp  termed  "passive  flight."      I  do 
not  think  it  has  been  so  dosignateti  before. 

I  wOI  now  attempt  to  exemplify  my  theory 
by  endeavouring  to  give  a  luotd  explanation  of 
one  only  of  the  feats  n»ferr»»d   to   by  Mr. 
ChanutL*  in  the  "  Aeronautical  Anniul "  for 
1897,  pages  119  and  190,  which  he  describeM  as 
"  more  difficult  to  account  for,"  and  I  afcsert  as 
a  fact  that  the  gull  in  accomplishing  that  par- 
ticular feat,  viz.,  rising  higher  timn  thcHtart- 
ing  point  without  flapping,  extracted  every 
I>articl.>    of    extra    lift    from    a  horizontol 
wind  by  the  action  of  that  wind  upon  the  rear 
part  of  the  wing  cmred  downward  beyond  the 
angle  of  the  line  of  direction  in  which  the  gttll 
was  cutting;  thr'"ig,h  the  air,  namely,  the  line 
made  by  tbu  turward  part  of  the  curve  of  the 
wing  end  the  tail.  I  would  then  ny  thnt  I 
dLscanI  all  ideas  as  to  the  nocesMity  for  birds 
taking  iulvantage  of  any  upward  trend  of  the 
:  wind,  and  remark,  that  if  a  bird  cannot  rise 
I  in  a  wind  which  is  not  absolutely  blowing 
'  downwards,  it  is  not  likely  to  Ih^  very  profi- 
j  cient  at  souring  even  if  the  wind  is  blowing 
upwards ;  and  I  theiefore  take  the  horiaontal 
as  a  basis  for  the  general  condition  of  the  wind 
ill   (Inscribing  the  action  of  soaring  birds, 
iakiug,  then,  the  instance  as  given  by  Mr. 
I  C9iannto  of  the  gull  perched  upon  a  pile-head, 
]  10  ft.  uhove  the  water,  facing  a  wind,  which 
I  is  described  as  blowing  horiaontally,  at  the 
rate  of  from  9  to  16  miles  an  hour.  The  gull, 
so  it  b  said,  opened  his  wings  wide,  took  ad- 
vantage of  the  greater  spee<l  of  a  wind  gust, 
rose  upward  without  oeat  of  wing  two  or  three 
feet,  and  travelKng  beckwarda  a  few  feet, 
desc-ended  almost  vertically  aUiut  fl  ft.  ;  then 
taking  a  forward  movement,  it  rose  again 
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12  ft.,  or  saj  3  ft.  above  the  point  to  which 
it  had  riien  on  leftving  the  pile  head,  or  a 
total  liaa  of  some  6  ft.  without  m  heat  of  the 
wing. 


Pio.  I^WIi«i  Mr.  Cbmata  dM«rtbM  m  »|ipawed  to  be 
tb«  palli  0f  Ui«  gnti  «ff«r  tli*  mitr. 


Fiu.  SL— The oourM  Um ^^rd^murt  bAve  Mken  Ibroo^h 

Mr.  Ghaauto  doeo  not  scorn  to  me  to 
have  tuken  info  account  tho  fact  of  the 
air  paftsiiig  tho  point  of  observation,  as 
well  aa  pawiiig  the  inle-luad,  thus  mak- 
ing a  difference  between  tho  true  Fig.  2 
and  the  apparent  path  of  the  bird  throii<;h 
th'at  air,  Fig.  1.  Another  fact  which  I  think 
Mr.  (/banute  has  not  redcoiMd  upon,  namoly, 
that  owinp  to  tlie  Itird  bein;^  r  ^ij  upon  the 
pil«-head  with  its  wings  opened  wido  to  the 
wind,  it  waa,  at  the  moment  «if  kaiing  the 
•  ^le>head,  travelling  through  that  air  at  what- 
ever speed  the  wind  was  blowing,  .and  thus 
had  velocity  with  which  to  travel  in  an  up- 
ward cunre  through  the  air,  the  fact  of  thia 
vt'Iorify  luMtip;  not  ;irpator  than  the  pace  of  tho 
wind  niake-s  the  bird  travel  biickwunls  over 
the  water,  but  all  the  time  it  in  going  forwards 
through  the  air  slower  and  Klowor,  until  tho 
velocity  is  nearly  exppinl.  il.  ami  if  then  alter-i 
tlie  angle  uf  inclination  by  turning  down  its 
tail,  and  glides  down  an  inclined  curve,  gather^ 
mg  8p«>ed  as  the  force  of  gravity  takes  effect  ; 
but  there  nguin  in  the  downward  curve  it  ap- 
pears still  to  travel  backwarib  until  it  has  r«»- 
gained  a  velocity  equal  to  that  at  which  the 
air  i«  psissing  ovct  tho  rarth  or  wator  :  thoii  it 
appears  to  sink  vertically  until  its  velocity  ex- 
oeeds  that  of  the  wind,  when  it  goes  forward 
faster  and  faster,  until,  liaving  a.s  much  way 
on  a"?  it  desire*?,  it  npnin,  hy  fuming  iti  tail 
upwards,  commences  another  upward  curve, 
whioh  is  coiitintied  if  it  so  wishes  until  tiio 
force  gathered  from  gravity  in  the  downward 


glide  is  nearly  expended.     How  is  it,  then, 
that  the  bird  "  soars,"  or  without  flapping, 
rises  higher  than  the  point  from  whidh  it  com- 
menced to  pather  force  by  glidinjj  downwards  ? 
It  certainly  is  very  difficult  for  any  bird  to  do 
so  m  stall  nor,  nor  do  huds,  except  those  with 
very  much  carved  wings,  attempt  soaring  in 
calm  air,  and  it  is  admitted  that  the  air  is 
never  absolutely  at  rest.   If  a  bird  could  over- 
come gravity,  not  to  mention  the  friction, 
(wliicli,  altlion^Ii    ill  ailmit  it  is  riuite  a  small 
item  in  the  air,  yet  it  is  an  item  'which  must 
be  reckoned  with),  and,  overcoming  gravity, 
riHC  higher  than  the  starting  point  without  any 
I  lifting  help  from  tho  force  of  tho  movement  of 
the  particles  of  the  air,  or  without  depending 
on  any  other  foroo  but  gravity  alone,  it  would, 
as  someone  has  said,  b«  a  form  of  perpetual 
motion,  and  that,  we  know,  is  absurd ;  there- 
:  fure  the  increa<iie  in  rise  must  be  got  from  the 
I  force  of  the  wind,  and  to  ho  of  any  practical 
:  value  to  a  bird  it  must  be  pot  when  it 
!  wants  it,  and  consequently  it  must  be  able  to 
I  depend  upon  a  horizontal  wind,  or  at  any  rato 
one  which  does  not  invariably  blow  downwarda, 
^  and  it  certainly  must  not  be  dependent  only  on 
I  upward  gusts.   I  therefore  maintain  that,  by 
I  the  fact  of  any  wind  eatdung  tho  under  and 
'   back  part  of  the  "  soiisfaco  "  of  a  curve  pro- 
jected against  it,  which  it  can  only  do  when 
the  back  part  of  the  curve  of  tho  wing  is  in- 
,  dined  slightly  downwards,  an  enormous  vorti^ 
i  cal  lift  is  obtained  witbont  nppn'eiably  or  pro- 
I  porttonately  retarding  the  speed  of  the  pro- 
jected curvot  the  pwnt  of  inertia  heing  near 
the  forward  cutting  edge,  and  as  also  it  ia  n 
I  fact  that  any  wind,  horizontal  or  othorwise, 
I  striking  the  convex  surface  of  a  curve  when 
'  gliding  downwards  with  the  forwatd  part  in- 
clined downn  irl     rl(K«s  not  give  any  appreri- 
,  able  downward  vertical  push,  uor  proportion- 
ately retard  the  ifieed  of  the  downward  glide, 
1  so  are  the  hirds,  hy  the  difference  between 
these  two  facts,  able  to  t  iki>  aih  antage  of  this 
I  vertical  lift  from  the  horiKontal  wind  during 
I  their  upward  curve,  and  get  a  rise  out  of  the 
j  wind  without  being  affected  by  any  correspond- 
inp  hindrance  in  their  downward  glide,  and 
without  in  any  way  altering  the  method  of  ob- 
taining forward  motion  in  calm  or  wind,  which 
i>  done  simply  and  solely  by  taking  advantage 
of  gravity,  and  using  tho  force  gathered  hy 
the  downward  glide,  till  it  is  expended  by 
gravity  and  friction,  should  an  upward  or  hori- 
I   2ontul  course  fbon  be  taken,  liftine  beinp  ob- 
tained in  calm  by  the  action  of  wings,  and  in 
wind  either  by  the  action  of  tho  wings  or  by 
extracting  the  lift  from  that  wind  as  de- 
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scribed  ahore,  whilst  st^rtinc?  in  face  of  a  wind 
is  equal  to  haviug  obtained  111  caini,  hj  a  down- 
wurd"  gUcl0»  tlw  MUM  Tfllod(7  m  thai  of  the 
wittd  the  ttoneiit  of  atartutg. 


The  aboTf  rougli  dinrrr  im  fFig.  3)  mny  give 
an  idea  of  how  the  homontal  wind  has  no  ap- 
preciable downward  push  diuing  the  downward 
glide  upon  any  part  of  the  aerocurvo,  whilst 
it  may  oasily  l>o  si>on  how  offw-tivcly  a  horizon- 
tal wind  may  act  upon  the  hinder  part  during 
the  iqrward  projectioB,  provided  atways  that 
the  point  which  gathors  tho  momontnm  in  the 
downward  glide,  and  thus  by  its  weight  drags 
forward  the  whole  etrnctnre  in  the  upward 
eimre;  m  other  WOirda,  the  point  of  inertia  is 
towards  the  forward  part,  of  the  actual  apro- 
curve,  the  hind  part  of  the  aerocurve,  upon 
which  tho  boffiao^al  wind  has  a  lifting  effect, 
because  it  projects  from  the  cutting  lino  of 
♦lirection,  being  thus  forced  over  the  air,  and 
not  allowed  to  cut  through  it.  I  would  here 
soggMt  how  diAoult  it  would  be  to  control  the 
flirrrtion  of  thf>  structure  in  attempting  to 
carry  out  tliis  action  by  means  of  force  from 
behind,  sndi  as  propellen,  with  a  push  iniitMd 
of  a  dnig,  or  in  any  case  where  the  heavy  and 
active  part  has  to  follow  the  light  cutting 
edge.  Very  little  attention  ttppean  to  niP 
to  h>Te  been  giten  to  the  fnnetions  of  the  tail 
of  bird?;,  nnd  ynt  wp  pjinnot  help  seoing  that 
it  is  a  very  necessary  part  of  the  animal.  In 
fact,  I  haTe  held  for  the  last  16  yesrs,  and 
still  maintain  more  than  ever,  that  tho  propor 
action  of  tho  tail  is  the  main,  if  not  the  only 
means,  of  governing  the  angle  of  inclmation 
of  the  ootspread  snsteining  and  cutting  sur- 
faro  of  tho  bird's  wing"?,  not  to  montion  direc- 
tion, with  which  tho  tail  has  a  great  deal  to 
do.  What  appesTS  at  first  sight  simple, 
tMUnely,  the  alteration  of  the  centre  of  gravity, 
as  in  the  rase  of  the  aftr-mpt'?  of  Lilienthal, 
Chanute,  Pilcher,  and  others,  at  soaring  Hight, 
is,  in  mj  opinion,  a  most  oomplicated  and  dan- 
gt-rous  mannor  of  prrs*cn*ing  eiinilihrinm.  nnd, 
118  far  as  I  can  gather,  no  one  but  myself  has 
ever  attempted  the  construction  of  any  struc- 
ture in  which  a  properly  controlled  and  pro- 
perly constructed  horizontal  tail,  governed  au- 
tomatically, is  one  of  tho  essential  parts.  I 


leave  to  others  to  ondt-jivour  to  ralf"!Tiitr.  to  a 
oioety  the  exact  amount  of  lifting  power  to  be 
derit«d  from  the  wind  hf  a  bird  of  giTea 

weight  falling  with  an  o'^tlmatod  velocity  at 
such  and  such  an  angle,  against  a  wind  blow- 
ing at  a  given  Kpeod,  the  wing  of  the  bird  hav- 
ing a  curve  of  so  many  degrees,  and  I  con- 
tent myself  witli  tho  fact  that  from  observation 
I  know  that  birds  are  able  to  gather  more  than 
ample  force  by  allowing  the  wdght  of  their 
bodies,  supported  by  an  iiorocurve  from  a  ver- 
tical fall,  to  glide  downwards  through  the  air, 
tho  convexity  of  the  aerocurve  offering  so 
Uttle  resutanoe  in  the  downward  glide  that  the 
Tiv>inrntnm  nf cumulated  in  the  body  onablos 
thiM  body,  which  itself  offers  no  more  resis- 
tance to  forward  movement  in  the  upward 
than  it  does  in  the  downward  glide,  to  drug 
thn  aorocurvo  forward  through  nnd  over  tho 
air,  and  in  such  a  position  that  the  hind  part 
is  caught  and  blown  upwards  by  the  horisontal 
wind  ao  long  as  it  continues  to  travel  in  tho 
face  of  that  wind.  I  am  convinced,  also,  from 
observation,  that  the  soaring  bird,  although 
ne\««r  flapping  its  wings,  does  straighten  the 
liiiuier  part  in  tlio  liownward  glide,  thns  offer- 
ing little  or  no  resistance  to  the  air  when  it 
is  gathering  the  force  of  gravity,  and  in  the 

upward  motion  it  curves  the  hinder  part  out  of 
the  line  of  direction,  and  thus  obtains  the  in- 
creased lift  from  the  horizontal  wind,  wliioh, 
catching  that  curve,  blows  tho  whole  body  up- 
wards so  long  as  gravity  allows  the  forward 
motion  through  the  air  to  continue. 


Fio.  4. 


I  attempt  to  show  this  in  Fig.  4,  another 
rough  illustration  wliich  I  tliink  will  be  ad- 
mitted to  bo  in  acconlance  with  what  may  bo 
any  day  observed.  No  doubt  in  years  to  corao 
we  shaH  have  beantifu11y<«onstructed  soaring 

cars,  wliich  may  he  employed  for  flying  race, 
up  to  some  groat  height  and  down  again,  and 
whero  skill  and  practice  will  tell  and  win  the 
race,  but  for  practical  travelling  by  air  we 
Tniist  confine  onr--e!ves  \w^V  at  fir^:  to  ohfuinimi 
'  our  lift  mainly  by  means  of  a  rotary  substi- 
tute for  the  flap  of  such  birds  as  the  crow, 

and  T  absolutely  dis;»gree  with  (bose  who  hope 

to  get  practical  results  in  iiigbt  with  a  nin  or 
a  jump  and  a  flimsy  stouetnre  of  bamboo^ 


Digilizod  by  C«. 


i8 


THE  AERONAUTICAL  JOURNAL, 


Otmtiv,  ii|8. 


wint  and  eonvM,  although  the  data  furnished 

by  the.se  workers  towards  the  solution  of  the 
problem  of  flight  miut  be  admitted  to  be  moat 
rsluablc. 

A  more  simple  explanation  of  soaring  I  will 

endeavour  to  give  in  fowor  words.  As  Mr. 
Cbanute  points  out,  all  soaring  birds  have  con- 
iideiable  curve  in  the  wing,  and  he  "is  con- 
strained to  believe  that  birds  of  certain  types 
do  extTiiot  ciicrev  from  horizontal  winds."  I 
sny  most  empiiutu-ally  that  they  do,  and  no 
cue  can  satisfsetorily  aooount  for  aoailng  upon 
fhi'  :is  iituption  that  there  must  be  an  upward 
trend  in  the  wind  wheuerer  and  wherever  the 
imatlions  of  aoaring  birds  daily  and  Jiourly 
desire  to  rise.  Are  all  th  so  soaring  birdH  to 
seek  out,  according  Uj  .Mr.  Maxim,  tho  asct  nd- 
ing  columiw  of  air,  and  recognize  them  through 
their  eensitlve  air  oelis,  altiiongh  these  eolumnii 
are  generally,  so  he  saya,  from  .'(10  ft.  to  20 
miles  apart?  This  sort  of  aigumont  soiudv  to 
nle  veiy  ohimerical.  I  therefore  repeat  that 
all  birds  with  a  wellHSUnred  win^  iir<«  able  to 
extract  an  enormoiif;  amoimt  of  lifting  powor 
from  a  horizontal  wind,  even  from  a  breeze  of 
not  more  than  four  to  Ave  miles  an  hour,  and 
in  this  way  :  — 

1.  The  whole  force  for  forward  motion 
through  the  air  bj  birds  is  obtained  from 
gravity  acting  upon  the  weight  of  the  body. 

2.  The  body  is  formed  to  glide  through  the 
air  with  the  least  possible  amount  of  friction, 
and  no  enttuig  sorfaoe  but  its  point. 

3.  Thf>  path  of  flie  whole  structure  tliroii^h 
the  air  is  mainly  governed  by  the  tml  iKtiag 
as  a  horizontal  rudder,  hinged  at  I),  Fig.  5. 

4.  The  body  is  supported  from  a  vertical 
f.in  by  the  iiir  surf.ico  passed  over  by  the  out- 
spread aerocurves  or  wings,  the  momentum  of 
the  body  dragging  tlie  whole  stiructurs  through 
the  air,  over  a  large  surface,  the  weight  of  the 
body  being  balanced  and  supported  at  about 
the  point  A,  Fig.  5.  And  here  I  may  add  that 
the  laigai'  the  stnicturo  the  smaller  the  pro- 
portion of  air  which  will  escape,  and  conse- 
quently the  greater  the  weight  which  each 
square  ft>ot  of  air  surface  pasted  over  will 
aopport. 

5.  The  forward  half  section  of  the  wings  and 
tail  are  always  in  the  line  of  the  direction  EE), 
Fig.  5,  in  which  the  bird  cuts  through  the  air. 

C.  The  Tf  ar  part  of  the  wi'n^;  ctirres  <lowii- 
wards  below  the  line  of  the  direction  of  the  cut 
througih  tlie  air  of  the  body,  the  forward  part 
(if  the  au^iorting  aerocurves,  and  tail,  and 
thuB  Pome«  in  contnct  with,  and  must  be 
dragged  over,  the  nir  coming  from  the  direction 
of     Vig.  6,  and  this  onrve  is  not  allowed  to 


cut  through  the  air ;  consequently  great  pres- 
sure is  created  at  point  B,  and  caoasa  a 
vertical  lift  affecting  the  whole  structiu^,  and 
thus  gives  the  bird  an  upward  line  of  fii^t, 
FF,  Fig.  5,  at  a  differani  ai^e  from  its  line  of 
outttng  throo^  the  air. 


Fio.  B. 

If  the  curve  of  tho  winfr  i«  in-p-'vt,  as  In  the 
ca.se  of  the  hawk,  the  bird  may  continue  to 
extract  a  oonsiderabie  lift  from  the  wind,  or, 
in  other  words,  be  blown  upwards  by  a  hori- 
zontal wind,  even  when  the  direction  of  cut  of 
the  forward  part  of  the  wing  and  tiM  tail  EE 
if  in  liiK-d  downwards,  and  the  bird  thus  re- 
tains its  moment )im  by  still  being  on  a  down- 
ward glide  as  r^rds  its  centre  of  gravity, 
although  the  horisontol  whid  is  at  the  same 
time  pressing  it  Tip  ind  up  on  to  different 
strata  of  air  by  the  lift  at  B.  It  is  thus  a 
hawk  hovers,  it  is  thus  soaring  birds  soar,  and 
although  my  ettempt  at  describing  the  theoty 
may  be  faulty,  and  my  explanations  may  be 
criticised,  i  am  convinced  tho  principle  cannot 
be  denied ;  and  I  should  like  (to  hear  what 
mathematicians  can  make  of  it,  for  T  fool  sure 
many  of  those  whose  caloolations  I  have  road 
will  be  able  to  sit  down  and  oaleulate  the 
power  extracted  from  the  wind  hi  this  manner, 
right  ofiF  the  reel,  although  if  they  will  insist 
upon  relying  upon  wing  square  surface  formu- 
las, I  think  their  calculations  wiU  probably 
be  most  misleading,  and  T  wouUl  su^yjest  that 
they  pay  a  little  more  attention  to  the  size  and 
extent  of  the  effective  cutting  edge  of  the 
aeroonrves  as  being  more  reGabte  in  practical 
volation  ;  for,  if  tlie  tip  to  tip  measurement  of 
a  pair  of  wings  be  10  ft.,  and  their  surface 
20  sq.  ft.  or  40  sq.  ft.,  they  will  only  pass 
over  the  exact  same  square  surface  of  air  in 
the  R«me  time,  say,  100  sq.  ft.  cutting 
through  it  nt  the  rate  of  10  ft.  a  second,  and 
the  40  sq.  ft.  will  fi^ve  no  more  support  than 
the  20  m).  ft.,  except  for  stpndineRq  of  flijiiht. 

As  a  cutting  surface  formula  this  may  be  a 
startler.  The  figure*  of  the  assumed  first- 
named  weight  and  Amensions  may  iSot  be 
strictly  accurate,  nor  can  1  explain  what  .scien- 
tific principle  is  involved  in  the  fact  that  the 
larger  the  structure  the  smaller  the  area  of 
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air  ivuriace  required  to  support  each  lb.  of 
miglit,  mmI  tlwt  tlMire  it  no  sppannt  fizod 

figure  of  necossury  square  surface  per  lb. 
weight,  either  for  the  wings  of  a  bird  or  the 
•!«•  of  air  whidb  must  be  passed  vnx  to  sup- 
port that  weigUt,  except  the  theory  wMdi  I 
bare  already  Rtat«»d  as  to  the  larger  the  pro« 
portion  of  air  which  does  not  escape,  the 
greater  the  weight  it  will  boar  per  square  foot; 

and  I  now  state  as  one  of  th<»  laws  wo  mut>t  go 
bjr«  that  the  air  will  support  stnictures  of  a 
certain  design  (the  design  of  a  bird)  up  to  any 
aize  and  woi^ti  80  long  as  the  structural 
(lineal,  square,  and  cubic)  dimensions  are  kept 
proportionate,  the  specific  gravity  of  tbe  whole 
boiag  retained,  and  the  action  of  the  struo* 
tare  upon  the  air  also  remain  proportionate, 
1  mean  as  to  speed.    Upon  this  law  it  will  be 
found,  and  I  challenge  anyone  to  disprove  it 
in  the  fact,  for  the  birds,  which  are  aa  yet  the 
only  practical  models  by  whirVi  we  can  calcu- 
late, will  prove  it,  that,  presuming  the  alba- 
troes  haa  •  cutting  edge  of,  say,  10  ft.,  weighs 
about  20  lbs.,  and  is  supported  when  travelling 
over  air  at  the  rate  of,  say,  7  ft.  per  second ; 
then,  with  a  2^  times  greater  in  extent  cut- 
ting edga,  or  25  ft.  tip  to  tip,  and  with  a  pro- 
portionate breadth,  making  tl    nrea  equal  to 
the  square  of  2^  times  that  of  the  area  of  the 
albatroaR  (if  you  like,  for  the  aakiB  of  8t»^ 
bilify),  this  steootm  will,  if  you  increase  the 
speed  2^  times  as  well,  support  the  cube  of  2^ 
times  the  weight  of  the  albatross,  or  some  312^ 
Iba.,  aMhoaglh  tbo  surface  passed  over  per 
wcond  per  lb.  weight  of  the  albatross  fi[z;nrn^ 
out  3.25  aq.  ft.,  whilst  that  of  the  larger  struo- 
tmo  figuna  out  1.4  iq.  ft.  of  air  taiAMO  paaaed 
over  per  aaoond  per  lb.  weight  supported.  We 
may  form  an  idea  of  the  capabilities  of  tho 
larger  structure  for  ourselves,  even  from  the 
impetfeet  dat«  fumiirhad  hj  the  giidins.' 
machines  alrendy  experimentfd  with,  and  I 
distinctly  state  that  a  properly  constructed 
Mnenrro  having  a  cutting  edge  ten  timeathat 
of  the  albatroes,  or  100  ft.  from  tip  to  tip, 
pa«isinj!;  over  the  air  ten  times  the  «peed,  or 
7U  ft.  per  second  (about  i30  miles  an  hour),  will 
support  a  total  wwg^t'  of  1000  timea  that  of 
the   albatross,    si\y   20,000  lbs.,   or  10  tons 
American.   When  this  is  admitted,  despite  the 
fact  that  it  would  only  require  .35  ^  a  aq.  ft. 
of  air  surface  passed  over  per  second  per  lb. 
supported,  it  will  show  what  I  have  for  many 
jeara  contended,  that  it  is  no  good  trying  to 
mak<B  too  sauiH  a  machine,  and  that  to  get 

satisfactory  results  we  must  j;o  to  such  a  size 
that  wo  can  afford  to  bo  clumsy,  and  have  the 
requisite  intelligenoo  cootainod  in  the  machine 


in  the  form  of  a  human  being  whose  weight  of 
say,  150  lb*.,  is  only  a  amatl  item  in  a  machine 

weighing  10  tons,  but  is  proportionately  enor< 
mous  in  a  glider  capable  of  raising  only  300  lbs. 

No  doubt  mathematicians  will  at  once  say  in 
reply  to  these  calculntiuns  that  if  we  only  go 
big  enough  the  air  wilt  support  almost  any 
weight,  and  so  it  will,  if  tho  moving  structure 
could  be  made  in  such  a  form  that  none  of  the 
particles  of  nir  could  escape  from  beneath  it, 
and  the  fact  that  the  larger  the  air  surface 
passed  over,  the  less  chance  there  is  of  the  cen- 
tral particIcH  of  air  being  disturbed  or  escap- 
ing will,  T  think,  be  admitted  to  be  a  valid 
reason  why  those  particles  will  give  such  a  sup- 
port undnr  thoee  conditions.  What  we  there- 
fore have  to  get  at  is  the  minimum  speed  r^ 
quired  in  practice  to  support  each  lb.  weight 
by  an  acrocurve  of  a  suitable  form  of  given 
<limensioos,  and  then  we  can  rely  upon  it  that 
with  the  same  form  and  proportionately  in- 
creased dimensions  and  speed,  we  get  an  equal 
support  per  ouhio  foot  tit  bulk,  which  is  the 
same  thing  as  multiplying  the  weight  by  the 
cube  of  the  increase  in  lineal  dimensions.  I 
have  on  various  occasions  heard  it  remarked 
that  we  eannot  get  away  from  the  fact  that  for 
the  same  strength  of  structure  wo  must  in- 
crease tho  weight  by  the  cube,  in  which  case, 
if  there  be  a  fixed  weight  that  each  square  foot 
of  aerocurvo  surface  will  support,  irrespective 
of  the  size  of  the  structure,  we  could  not  pro- 
vide supporting  square  surface  for  this  enor- 
mous incrsase  of  weight  in  constructing  a  large 
machine,  I  therefore  maintain  fli.it  the  weight 
which  each  square  foot  of  surface  will  support 
inereases  also  aa  the  cube  of  the  increase  in 
dimensions,  and  that  not  only  can  we  construct 
the  outspread  surface  with  material  of  suffi- 
cient strength,  and  yet  keep  within  the  pro- 
portionate weight  of  the  bird's  wing  bulk  for 
l)ulk,  but  that  in  constructing  the  body  part 
we  have  such  an  increase  in  margin  the  bigger 
we  make  the  madiine,  that  we  shall  hare 
ample  room  for  engines  of  greater  proportion- 
ate power  than  the  internal  power  of  birds,  as 
well  as  room  for  human  beings  and  reason- 
able h«ight.   As  I  said  at  the  commencement 
of  this  paper,  I  intended  to  confine  myself  to 
soaring,  or  passive  flight,  so  will  it  be  seen 
that  all  these  calculations  are  within  that 
category,  for  this  10-ton  structure  I  have  sug- 
gested is  supported  only  at  a  speed  of  upwards 
of  50  mile8  an  hour  if  it  remains  passive,  and 
would  require  a  much  stronger  wind  than  the 
gull  to  enable  it  to  start  passive  flight  from 
the  top  of  a  similar  pile  head  as  in  Fig.  1. 
Thu  stnmgpr  wind  ouact,  of  couiee,  be  raliod 
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Upon  for  practical  {mrposo^,  and  eon.sf(jii<>iitly, 
iilthough  W6  may  be  able  to  construct  a  largt 
maebuie  which  wtU  oontimie  In  passive  flight 
when  once  it  is  started,  provided  the  speed  of 
tho  wind  hy  which  it  is  ab]<>  to  <5oar,  is  to 
velocity  at  which  the  gull  is  travelling  through 
the  air,  in  the  same  proportion  m  the  speed  of 
the  wind  which  enables  the  gull  to  soar  is  to  the 
velocity  at  which  the  ptil!  is  travplling  throxij^h 
the  air,  it  is  not  liltely  that  the  wind  will  oft«n 
Umr  with  snffietent  forae  to  allow  a  ten  ton 
air  car  to  start,  or  having  started,  to  continue 
merely  in  passive  flight.  We  must  therefore 
eonaider  carefully  the  omditiona  of  flight  in 
calm,  and  obtain  an  efficient  substitute  fur  the 
action  of  the  wings  of  hinls  whpn  starting  in 
a  calm,  to  enable  us  to  start  a  10-ton  car  in 
anything  but  n  high  wind.  I  have  made  cal- 
culations, based  upon  Nature's  laws  of  flight, 
as  I  sec  them,  which  enable  mc>  confidently  to 
state  that  it  wiU  bo  neither  impracticable,  nor 
even  diflBeult,  io  so  oonatmet  and  work  the 
Inrger  air  cars  that  they  hy  thfir  own  power 
may  rise  in  an  absolute  calm,  and  also  descend 
and  stop  at  any  auitaUe  place,  whethw  the 
wind  blows  or  not,  and  wiUiout  any  unneces- 
sary or  uncomfortable  collision  with  tho 
ground,  for  although,  as  is  well  known,  the 
huger  birds  have  much  difficnlty  in  starting  in 
a  calm,  owing  to  the  absence  of  room  to  work 
their  widely  extended  wings,  my  mechanical 
substitute,  lifting  on  the  same  principle,  but 
with  the  soitaUe  mechanical  substituto  for  the 
intcrraittont  action  of  the  bird's  wings,  will 
not  labour  under  the  same  disadvantage.  One 
other  point  about  whidi  there  is  really  no  diffi- 
oulty  if  the  laws  of  flight  are  understood,  and 
n  most  ("isontia!  point  it  is,  namely,  the  auto- 
matic KtAbility  of  the  whole  structure.  The 
air  car  I  intend  to  construct  when  in  funds 
will  not  turn  turtle.  In  an  ordinan.'  wind  it 
will,  by  automatic  arran^meut,  glide 
smoothly  and  steadily  uloug.  I  should  not, 
however,  be  surprised  if  in  heavy  gales  there 
may  be  a  good  dral  of  pitdiing  and  rolling, 
with  the  possible  result  of  a  new  malady  in 
the  form  of  air  sieknees.  I  am  now,  however, 
wandering  firom  the  point  which  is  the  object 
of  this  paper,  vir,.,  to  give  n  Iticid  explanation 
of  the  theory  of  passive  flight,  or  how  soaring 
is  aooomplidMd,  and  as  I  hope  I  have  now 
made  this  fairly  rliMr.  I  will  close,  trusting 
that  those  who  admit  the  truth  of  my  asser- 
tions wiU  recognise  toe  bust  that  I  an  the  Irst 
to  give  enprssdon  to  this  theory,  and  that 
thev  will  co-opornte  widi  mo  in  my  cndi^avonrs 
to  continue  oxpcnmonts  in  this  direction,  and 
not  take  advantage  of  the  new  line  of  thought 


to  which  my  as.scrtioiis  may  give  riso,  and 
work  it  out  iiulependeatly  of  me.  Funds  are 
necessary,  considerable  funds,  so  as  to  cany 
out  practical  experiments.  ESngineering  ddU 
is  also  requisite,  and  I  have  great  hopes  I  may 
be  able  to  combine  with  others  having  greater 
engineering  knowledge  than  myself,  taking 
one  man's  engine,  another  man's  material,  and 
so  on,  combining  a  number  of  companitivrly 
perfect  pieces  of  mechanism,  all  acting  lu  ac- 
cordance and  des^piod  to  ioomply  with  this 
theory  which  I  have  long  claimed  as  nuno,  viz., 
that  gravitatiou  is  tho  sole  force  employed  by 
birds  for  forward  movement,  a  theory 
is  based  upon  the  laws  Nature  has  laid 
for  mechanical  as  well  as  natural  flight. 

OXOBQE  L.  0.  DAVIDSON. 
July  Isb,  U97. 

Since  writing  thu  paper  I  have  (0th  August, 
1897)  only  just  come  across  'Si.  Mottillard's 
simile  of  the  "roller  coaster,"  vide  page  158, 
"  Aeronauticat  Annual,"  1807,  and  find  that  it 
(juito  expresses  the  virws  T  havo  hold  those  Ki 
years.  H.  Mouillard  does  not  say  how  the 
bird  mctracts  the  force  from  the  wind  whidi 
takos  the  place  of  the  moving  roadway.  I 
have  endenronn-d  to  do  ho,  but  I  think  he  does 
show  in  this  way  most  conclusively  that  the 
force  of  the  wind  may  attain  the  same  result 
as  the  force  of  the  moving  roadway,  and  that, 

as  the  force  of  the  moving  roadway  cnn  ho 
transferred  into  the  body  resting  upon  it,  and 
give  that  body  motiim,  so  can  the  force  of  the 
wind  bo  ntilixod  by  thn  bird  resting  upon  it,  if 
the  bird  goes  the  proper  way  to  work,  and  ia 
constructed  to  enable  it  to  perform  that  work. 
So  also  will  a  mechanical  applianoe  ectiact 
fono  from  the  wind  if  constructed  in  c<Mn« 
plianco  with  tho  requirements  of  Nature. 


■eee 


Mr.   Pollock* s  Balloon  Trip 
Across  the  ChanaeL 

By  P.  Spkncbr, 


Tuesday  morning,  October  12,  1897,  opened 
out  bright  and  dear  at  Eastbourne.  At  6  a.m. 
no  clonds  ohsctircd  a  perfectly  blue  sky,  and  a 
gentle  broo£o  blew  from  the  north-west.  It 
was  dedded  that  the  conditions  were  favour- 
ahle  for  a  balloon  voyage  to  Franco.  The 
grounds  of  Devonshiro  Park  had  been  kindly 
pUicod  at  our  disposal  by  Mr.  A.  Standen 
TMggs,  Managing  Director.  The  balloon  had 
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hci'n  prt-parud  for  itiflittion  overnight,  and  ar- 
rangemonts  made  with  the  Eastbourne  Gas  i 
Company  to  be  in  n»<line«s  to  tarn  on  the  gas  I 
if  deiiired.   This  was  duni>  a;  7  a.m.,  and  the  ' 
inflation  prorpodMl  s-ntisfactorily  until  the  bal- 
loon was  fuU  at  9  o'clock.    Tho  balloon  had  a  1 
cuhio  capacity  of  35,000  ft.,  wm  nearly  new, 
having  previously  ascended  on  hiz  occasions  ' 
only  at  tho  Crystal  Palace,  at  Shrewsbury,  and 
at  Reading.    These  ascents  had  all  seasoned 
the  balloon,  and  a  recent  coat  of  vamiah  had 
rendered  it  gas-tiglit  and  in  j^ood  condition. 
On  tho  present  occasion  a  small  car,  such  as 
that  UBuaUy  aaed  with  baUoons  of  35,000 cubic 
feet  capacity,  was  used  to  save  wi'i^iit.  A 
tniil  rope  of        ft.  in  length,  weij^hing  SI  llis,, 
was  carried  j  a  conical  waterproof  bag  to  act 
as  a  drag  or  sea  anchor  if  leqnind,  and  a 
Board  of  Trade  cork  life  belt  was  in  the  ear. 
Beyond  these  there  were  no  further  aoce^ries 
than  are  nauatly  provided  with  Meors.  Spencer 
•nd  Sons  baUoone.    Shortly  before  10  a.m.  the 
balloon  was  quite  ready  to  ascend.    Tho  north- 
west breeze  continued  without  abatement,  and 
thn«  aeemed  every  proapeet  <rf  a  pleasant  trip. 
It  was  found  that  the  balloon  would  carry  14 
bags  of  sand,  with  a  total  weight  of  7  owt.,  in 
mdditioa  to  Ifr.  PoUock'a  weight,  and  even 
then  bare  a  satibfactory  nirplus  of  lifting 
power,  say  some  60  or  70  lbs.    Mr.  Pollock 
was  proTided  with  an  aneroid  barometer,  with 
an  altitude  leale  refpstering  up  to  90,000  ft., 
and  one  of  Messrs.  Phillips  and  Sons'  maps  of 
the  English  Channel.    Uo  also  took  with  him 
»  small  handbag  with  personal  requirements,  in 
the  event  of  his  being  obliged  to  stay  for  any 
time  abroad,  and  a  pan  t  I  l  i'  sandwiches  and  a 
bottle  of  claret.   He  took  Iuh  seat  in  the  car, 
oQd  the  balloon  wae  released,  and  sailed  aloft 
in  the  brilliant  sunshine.    It  mado  a  course 
almost  directly  towards  the  sun,  which  was 
then  in  the  south-oast.   It  was  noticed  never 
to  bear  to  tho  west  of  tho  sun,  hut  continued 
its  course  until  aho-it  11  a.m.,  wbon  it  was 
lost  to  sight  of  those  who  watched  it  from  the 
sea  front.  I  am  now  able  to  i^ve  the  following 
particulars  as  told  me  liy  Mr.  Pollock,  from 
notes  taken  by  him  at  the  time.    The  balloon 
ascended  at  a  uniform  speed  until  an  altitude 
of  4,000  ft.  had  been  vsaehed  at  10.15.  For 
the  next  half  hour  a  gmnd  view  wa^i  discern- 
ible.  The  sun  shone  brilliantly,  and  tho  wliito 
cliff  of  Beachy  Head  stood  pnounoat,  and 
forni'  I  A  ]  HI  1  tn  rk  which  easily  psmitted  the 
l)earin>^s  of  tlio  balloon's  course  across  the  sea 
to  be  taken  with  the  assistance  of  the  compass. 
For  some  half  an  hour  the  4,000-ft.  attitude 
was  maintained,  when  tho  faolloon  begpu  to 
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descend,  which  necessitated  the  first  sacrilice 
of  ballast.  Half  a  bag  was  thrown  out  at  11 
a.m.,  when  the  balloon  had  descended  to  1,700 
ft.  above  tho  s€»a.  At  12  o'clock  tho  alti- 
tude was  3,300  ft.,  tho  balloon  slowly  rising, 
and  at  12.10  the  English  coast  had  disappeared, 
though  Ab*.  Pollook  believes  that  he  afterwards 
Siiw  the  vrliitc  ( lifT  of  Beachy  Hciid  an  hour 
later.  At  12.4o  the  balloon  had  reached  an  al- 
titude of  5,000  ft.,  and  some  marvellous  cloud 
«ffect>s  were  visible.  At  1.30  the  French  ooast 
came  in  sight,  and  at  20  minutes  to  2  it  was 
noticed  that  tho  balloon  was  descending  a 
second  tine.  At  10  minutes  to  8  the  trail 
rope,  which  hung  for  250  ft.  below,  touched 
the  water.  This  enabled  the  course  of  tho  bal- 
loon to  be  checked  by  tho  compass.  Tho  bal- 
last discharged  cattsed  the  balloon  to  lift  the 
trail  rope  out  nf  the  water,  anrl  at  2  o'chx  k  the 
balloon  had  again  reached  an  altitude  of  4,5U0 
ft.,  and  was  still  rising.  At  2.7  it  was  6,000  ft. 
high,  and  at  2.12  <  ,0U0  ft.,  at  which  height  tho 
atmosphere  was  chilly.  -At  2.17  tlie  balloon 
was  7,500  ft.  high,  and  at  2.M  8,U00  ft.,  at 
which  height  the  windings  of  the  IVenoh  ooast 
were  visible  for  many  miles.  Tlic  bar  of  tho 
river  Somme  was  crossed  at  St.  Valeiy,  so 
that  from  coast  to  coast  the  trip  across  the 
Channel  had  occupied  exactly  4|  hours.  Be* 
tween  2.30  and  4.30  the  balloon  passed  across 
the  French  country,  and  eventually  descended 
in  a  si^blo  plottghed  fidd,  the  nearest  town 
being  Domart,  which  is  9o  miles  from  Kast- 
boume  in  a  direct  line,  and  25  miles  from  the 
Frendh  sea  ooast,  the  eroes  Channel  distance 
being  70  miles.  The  average  spee<l  at  which 
the  balloon  had  trnvelled  was  therefore  15 
miles  per  hour.  Seven  bugs  of  lallast  were  left 
at  the  descent  out  of  the  14  taken,  so  that 
there  was  an  ample  man;in  of  earryinp  power 
in  the  balloon,  which  would  have  enabled  tho 
journey  to  be  oontintied  further  overland  had 
it  boon  so  desired. 

Mr.  Pollock  was  provided  witli  Km^lish  gold, 
but  found  that  ho  should  have  uxciianged  it 
for  French  money  befovo  starting,  in  order  to 
he  provided  with  coin  eunenf  In  tho  count rj' 
districts  at  the  descent.  Ho  hud,  however, 
but  little  difficulty  as  to  assistence,  and  shortly 
obtained  a  vehicle  to  convey  the  deflated  and 
packed-up  balloon  to  the  St.  T,e-<  r  St.ition  on 
the  Chemia  do  Fer  Uu  Nord,  whc-ru  lie  booked 
to  Oalais,  and  crossed  by  tho  nl^t  mail  boat  to 
Dover,  ttniving  at  Victaria  at  6.40  the  next 
morning. 

PKRCrVAL  SPENCER. 

14,  Ilingcroft  Street, 

HoUoway,  Ijondoni  N. 
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NOTES. 


IwE  HiuuiiiT  KiTB  AhcKM. — The  general  > 
tercal  in  icientific  kito-flying  leatk  me  to  send  | 
the  followin);  accotint  of  a  flight  lu>re  on  Sop-  i 
tember   lUtU,   wbuu  mtiteorologiciil   recurds  | 
Iran  brottghfc  down  from  tlie  greiitesi  beigla  j 
which  it  is  believed  a  kite  has  yet  attained. 
T!ie  experiment  was  part  of  an  investigation 
into  tbo  luoteoruiogical  cooditions  of  tbe  free 
■ir  ttow  in  progiem  here,  and  which  is  aided 
I'v  a  grant  from  the  Hodgkiiui  Fund  of  the 
hiJiitii-soriLui  Institution. 

A    iiicliurd    baro-thcrmo-hj'gro-gra|ib  (de- 
•eribed  in     L»  Nature,"  8  Vevrior,  1896), 
weiphin;^  hut     lbs.,  v,-.\<  litm^  lf?0  foot  below 
two  lai:go  Hai;grave  kites,  and  other  kiteji  were 
attached  at  inteirala  to  the  lour  miles  of  steel 
wire  forming  the  flying  iine^  the  total  sustain- 
ing surfiitv  of  the  seven  Hiirgnivc  kites  used 
being  M>niethiiig  over  2t)U  !>quaxo  feet.      At  j 
their  highest  position  the  two  topmost  kites  | 
WPH'  9,3HG  feet  iihovo  Blue  Hill,  or  10,010 
feet  ttbove  siM-luvel.   The  altitudes,  at  short  j 
internals  of  tone,  were  obtained  from  angular  ' 
meaihurements  with  a  theodolite,  {ind  were 
oon&nned  by  the  barometer  record  of  the  j 
meteorograph.  ^ 

This  iwtmment  left  the  ground  about  noon,  f 
and  the  grpat.f»st  height  was  ichcIiimI  soon  after  : 
four  o'clock,  the  meteorograph  remaining  \ 
more  than  a  mile  aboT»  the  hill  during  five  I 
hours.  A  little  more  than  two  hours  were  ' 
nvmirt'tl  for  the  st<>ain-wiiu'li  to  reel  in  the  four 
miles  of  wire,  and  tlie  meteorogniph  returned 
to  the  ground  at  6.40  p.m.  The  wind  on  the 
hilt  bli  w  from  tho  south  with  a  velocity  of 
about  twenty-five  miles  an  hour,  but  veered  to 
the  west  in  an  upper  air.  The  chief  results, 
obtained  from  tho  initomatic  records,  which 
are  smooth  and  distinet,  are  these :  —  The 
temperature  at  the  bigbe«t  point  was  3ii  degs. 
wliile  at  the  ground  at  the  same  time  it  wun 
63  degs.,  giving  a  decrease  of  1  dog.  pt^r  37.1 
feet  rise,  which  is  less  than  normal.  The  re- 
lative humidity  at  the  ground  wh>  about  00 
per  cent,  of  saturation,  but  rose  rapjdlj  with 
height  to  about  4000  feet,  whkh  iho  lovol  of 
the  cumulus  clouds.  It  then  fell,  but  rose 
again  to  nearly  saturation  abovi*^  7,000  fei-t, 
when  approaching  the  level  of  the  nlto-cumu- 
lus  clouds.  The  humidity  fell  (•>  less  tlian  20 
per  cent,  at  the  highest  point  reached. 
Throughout  the         the  sky  was  dear. 

A.  Latmieno;  Rotch. 

Blue  Hill  Meteorological  Observator)', 
tfeptember  flSrd. 


The  highest  kite  ascent,  described  in 
"  Nature  of  October  7th,  was  in  turn  fx- 
cvodod  lu'n>  by  more  than  1,H0()  f<»f>t  on  Octo- 
ber loth,  when  excellent  meteorological  traces 
(of  which  a  facsimile  is  enclosed)  were  brought 

down  from  a  ln-ijilif  of  ll,n«(;  fi ct  abuvr  U\uo 
Hill.  The  flight  wa&  affected  with  only  four 
kite:;,  and  the  ascent  and  descent  occupied  but 
four  and  a  half  hours.  JBxoepting  a  more 
nipid  decnnise  of  trnipcritnrr  witli  ini-rea&e 
of  elevation,  the  reaiiit.s  agree  with  those  al- 
ready stated  for  the  previous  hi^i  flight. 

I  now  desire  to  call  ai  lent  ion  to  the  fact 
that  the  deductions  from  our  automatic  re- 
cords obtained  with  Idteq  seem  to  confirm,  in 
general,  the  emu  lusio(i>  reached  by  Mes.srs. 
Welsh  and  Chi-lu  r  from  their  observations  in 
tree  balloons  many  years  ago  in  En^^an*!.  For 
exbraple,  we  find  also  that  the  most  rapid  de- 
crease of  temprrature  with  height  occurs  usual- 
ly in  the  lower  mile  ot  air  during  the  daytime, 
and,  even  with  no  visible  clouds  that  damp 
strata  often  exist  in  the  dry  air  of  the  upper 
n'gions.  A  discussion  by  Mr  Clayton  of  niorf 
than  one  hundred  meteorological  records,  ob- 
tained with  kites  sinoe  1804,  u  now  in  the 
Preset,  and  will  form  an  i^pendix  to  Part  i., 
vol.  xiii.  of  the  "  Annais  of  tho  Astronomical 
Observatoiy  of  Harvard  Collcgp." 

A  curious  itluatration  of  how  identical 
methods  sometimes  may  sert'f  diametrically 
opposed  investigations,  is  the  application  of  the 
deep-sea  soun^ng  apparatus  irf  Sir  William 
Tliomson  (now  Lord  Ksbin)  to  bring  down 
these  aerial  sonnding^ 

A.  Lawbxmk  it  onu. 
Blue  Hill  Moteorological  Obaerratoiy, 
November  1st. 

— iVtt/um 

A  PsRjuwxicAi.  D»tGK.— We  have  rooeivntt 

from  Mr.  Alex.  Adams,  A!Woc.M.Iust.CJB.,  of 
.Sydnoy,  Nlmt  South  \^  alos,  a  printed  paper 
with  nterence  to  "Mechanical  Flight."  The 
author  states  that  if  a  maddne  be  oonstmcted 
with  ht-atui^  "mg><,  "it's  flight  may  be  in- 
definitely prolonged."  He  then  adds:  "Man, 
however,  does  not  po^^'^s  anything  like  suffi- 
cient mui«ular  power  to  operate  'loaded'  wings 
of  so  or  Pn  U-i-t  aroa."  A  Jiagraiu  is  gircn  of 
ain  apparatus  which  is  workwl  "  witlioul  any 
exertion  on  the  part  of  the  occupant ,"  and  yet 
"  no  steam,  electric,  or  other  engine  is  ro^ 
quired."  We  must  own  that  we  fail  to  under- 
stand the  principle  from  the  description  given. 
It  is  stated  that  "  the  wings  are  free  to  elevate 
or  depress  with  ca'e  at  the  will  of  the  opfrator, 
tlte  action  being  from  tho  feet  off  the 
shoulders."     "  Pneumatie  pressnve  "  is  re* 
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fetnd  to,  and  lb  b  added,  "  trith  mmIi  a  de- 
TIM,  s  MUHL  out  *  itfibt '  tb«  domHrtroln  iriUi 

a  foT<^  appronching  a  hone  power." 

iuTKtt  AND  Atmohpubric  Klsctuiciti  . — 
Lieiii.-Col.  BMidoin,  writing  in  the  **  Buii«ti& 
d»  la  Sooiete  des  Agriculteurs  d^  Fr nrn^  on 
"til*  Futtotion  of  Electricitj  in  Atmonpberic 
FheBonuma,"  brings  forwsrd  the  ihwry  tbmt 
clouds  are  formed  of  minuto  bubbles  of  w»t«r, 
or  hollow  drops  form«'<l  by  the  plflctrical  action 
of  the  atmosphere.  This,  he  thinks,  m  pttrtiy 
proved  by  the  fact  that  rainbows  are  nerer 
formed  by  cloiuU  nlrmo,  but  only  by  run  Hp 
then  describes  how  in  China  a  large  nuiuber  of 
UtM  am  peifadiDallj  fliMm,  and  thinka  that 
th^-y,  though  URoally  regarded  as  playthings, 
hare  in  reality  the  important  object  of  bring- 
ing  on  rain.  The  kite  string-i.  un<  .supposed  to 
oonvev  tho  electricity  with  which  the  clouds 
«re  1  liarged  to  the  ground,  and  the  eltK-trified 
bubbles  then  become  dropi  of  water  and  laU 
bjr  graTitj.  Ha  then  mentimu  Mxna  ezpefri- 
ments  condiiPted  in  Tunis  with  a  kito  10  ft. 
high,  which  caoaed  a  fall  of  rain  each  time  it 
was  flown.  In  1894,  a  laige  kite  waa  flown 
at  CourbeToio,  when  u  lai^e  cloud,  estimated 
to  be  about  4,260  ft.  high,  came  in  contact 
with  it.  The  whole  eloud  descended,  forming 
ft  emo,  and  eana  to  earth  a  fog.  On  the 
kit«>  beiqg  diawit  down  the  dood  awnded 
again. 

BBiiami*a  ArMaAtoa  ton  Bali/OOn  Snaa- 
ixo. — A  great  deal  has  affwared  in  the  papen 
about  an  old  idea  recently  revived,  of  placing 
various  «crew  propellers,  to  be  rotated  by 
nannal  power,  about  the  ear  of  an  ordinary 
balloon.  It  has,  bn-;\-f=v(  r,  boon  frequently  de- 
monsirated  both  theoretically  and  practically, 
thai  racb  a  deviee  i»  quite  incapable  of  pro- 
pelling a  balloon  at  anything  but  a  very  rIow 
rate,  and  aa  for  causing  a  rise  or  fall,  even  if 
proved  to  be  of  use  in  this  respect  for  prac- 
tical purposes,  a  few  bags  of  ballast  are  more 
simple  and  cfBcifnt.  Tins  nppamtus  has  !vH>n 
on  view  at  the  Crystal  Palace  for  some  time 
paat,  but  the  aettial  denioiutnition  has  been 
postponed  awaiting  favourable  weather. 

LacruRsa  on  Fltino  Machineh. — Two  lec- 
tures have  recently  been  delivrred,  one  by 
Mr.  G.  F.  Chamock,  hi-nd  of  the  Engineering 
Department  of  the  Bradford  Tfchnicail  College, 
li^ore  the  Bradford  Scientific  Society,  the 
aeeond  at  the  HEsrtlejr  Lutitutifm  by  Dr.  0.  E. 
Cu]lis,  M.A. 

Davwso.n's  Ant-CAR  Cokstbuuiiom  St.noi- 
oara,  lAMtns^Rsglatered  on  October  20th  by 
AAntM,  Morris,  and  Co.,  17,  Tliroginorton 
Avenue,  E.C.,  with  a  capital  of  £20,000  in  Ci 
shares.    Objects:  To  enter  into  an  agreement 


with  George  L.  O.  Davidsoa,  to  BManfiwtnn, 
sail*  and  deal  in  aerial  or  air  cat*  and  flying 

ninch)n*»s,  and  tho  parts  and  fittings  of  the 
siuno,  luid  to  carry  on  the  business  of  mechom- 
eal  eagineerB»  fitters,  founders,  wire-drawers, 
tube  makers,  ptc.  The  paid  vendor  i.s  tlie  sole 
gcveming  director.  Qualification,  10  shares. 
Bemnnention  as  the  eompany  msy  dseida. 


Recent  Publications. 


AbrutffTMntt  of  Patent  Specijicationt  No.  4. 
Aeronauticn,  1884-88,  has  lately  been  iaaoed 
bgr  the  Patent  Office.  Thia  aeries  of  ahridg- 
nif»tits  on  all  ^ulijocts,  at  popular  prices  (Is-X 
forms  a  most  desirable  aid  to  the  inventor 
searching  to  aaoertain  lSb»  novelty  of  hit 
invention. 

The  patent  laws  of  this  country  make  no 
provision  for  an  official  search  as  regards 
novelty,  and  all  patents  are  taken  out  at  the 
risk  of  the  inventors.  It  is  thhrofor«  in- 
cumbent on  any  person  desiring  to  obtain  a 
valid  patent  an  invention  either  to  oanae 
a  search  to  be  made,  or  himself  to  make  a 
search,  as  to  the  novelty  of  his  invention. 
By  omitting  such  a  search,  many  a  pateutee 
haa  foand,  alter  paying  hia  foes,  that  hia 
treasured  patent  is  worthless,  because  it  has 
been  anticipated.  Of  course,  in  this  case  the 
first  applicant  or  patentee  poaaowna  all  tha 
patent  rights,  and  the  aeeond  one  has  ahao- 
lutely  no  rights  at  all. 

A  complete  and  exhaustive  search  through 
publidied  apeoifloatioai  of  patents  ia  a  taak 
of  considerable  difficulty,  even  for  the  trained 
expert  with  all  the  resourees  of  the  Patent 
Office  Library,  for  at  this  uiomuut  tiiu  uuiuber 
of  printed  apwifioationa  of  patenta  ta  wall 

over  a  quarter  of  a  million. 
A  series  of  indexes  and  abridgments  has 
I  been  published  by  the  Patent  OAoeaa  a  gnida 
to  the  specifications  themselves,  and  is  freely 
distril  lit  rl  to  the  principal  public  libraries 
in  this  country.  The  abridgments  give  a 
general  description  of  tha  nature  of  every 
invention  patented,  and  the  object  of  their 
puV)U cation  is  to  enable  the  would-be  patentee 
to  carry  out,  at  any  rate  in  some  cases,  what 
may  be  tanned  a  Jlraidf  searcJi.  By  the 
study  of  these  abridf?mpnt.s  he  will  generally 
be  able  to  select  certain  inventions  which 
have  already  been  patented,  and  whioh  re> 
semble  his  own  invention  sufficiently  to 
render  it  desirable  for  him  to  examine  their 
specifications  in  detail.  A  printed  copy  of 
any  apecifioation  can  ha  obtained  at  an  in- 
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elusive  price  of  8d.,  through  any  Post  Office, 
by  a  special  postcM-d  (Patents  Form  C).  The 
abrKl^rriunts  are  published  in  volumes,  each 
voluuie  Ucaliug  with  one  particular  class  of 
mventioiw,  such  as  "Steam  Engines,"  and 
"Cooking  and  KitduQ  Applianoei,  Ac^"  for 
a  period  of  some  years.  The  volmnes  up  to 
1877  are  not  illustrated,  and  ail  the  subjects 
have  not  yet  been  dealt  with,  but  from  1877 
onwards  a  systeiiiJitic  series,  very  fully 
illustrated,  is  now  in  course  of  publication 
at  a  uniform  price  of  one  shilling  per  volume 
(ineluding  inland  pmtage).  The  volumes  for 
the  periods  from  1S77  to  1883  and  from 
to  1688  have  been  completed,  those  for  the 
periods  from  ISBft  to  180S  and  from  1893  to 
1896  are  in  active  prepattdwt,  and  later 
volumes  will  follow  in  due  eourse. 

Navigazione  Aerea^  by  G.  N .  Da  Pra  (Milan : 
nirioo  Hoepli),  is  a  smaU  book  describing  a 
system  of  aerial  navigation  by  a  screw  pro- 
pelled plane.  The  general  design  is  very 
similar  to  the  old  Henson  machine,  but  there 
is  also  a  second  design  in  whidi  there  are  t«ro 
planes,  like  Eargtave's.  A  b«isine  motor  is 
also  described. 

Herr  G.  Koch  sends  us  an  elaborate  report 
on  the  problem  of  flight,  pvofuiely  illnstrated 
with  designs  and  pliotdpiaplis,  cliiefly  refer- 
ing  to  liis  system  of  feathering  ptuldie- wheels. 
We  propose  to  fully  notice  this  in  our  next 
number. 

Wo  have  also  just  receivod  an  interesting 
pamphlet  on  "Gliding  Experiments,"  by 
Octave  Chanute,  a  reprint  from  "Journal 
Western  Society  of  Engineers,"  giving  a  com- 
plete and  succinct  account  of  his  reeont 
experiments,  fully  illustrated  from  photo- 
graphs. 


Foreign  Aeronauticai 
Pubfications, 


L'AsRONAUTE  (ParisX  OctoUr :  "  Aerial 
Fhotcgrapliy  by  Kite,"  by  Emile  Wens.  Illus- 
trated by  photographs  and  diagratus  The 
advantages  and  disadvantages  of  Kites  and 
small  balloons  for  raising  a  camera  are  dis- 
eussedi  the  only  difficulty  with  the  former 
being  caused  by  lack  of  wind,  the  author 
laying  it  down  that  a  wind  of  over  5  metres 
per  second  (about  11  miles  per  hour)  is 
necessary,  which,  however,  is  a  very  high 
estimate.  He  then  describes  different  methods 
of  att-tiching  the  camera,  and  arranging  the 
Kites,  Ac<    M*  Pesce  in  a  letter  diseosses 


various  aeronautical  terms  and  considers 
Prof.  Langley  s  word  "  Aerodrome "  inapplic- 
able ill  French.  M.  Xadar  ha.s  ofTerod  his 
great  collection  of  books,  autographs, 
pictures,  d:c.,  relating  to  Aermautics  to  the 
City  of  Paris. 

Xovemhrr :  M.  Cailletet  writes  on  appar- 
atus for  measuring  the  heights  attained  by 
balloons,  and  H.  Violle  on  the  actimometer* 
Acrouiits  of . several  intorestiiig  balloon  ascents 
are  given,  as  a  result  of  one  of  which  M. 
le  Cadet  thinks  that  "  the  intensity  of  the 
field  of  atmospheric  electricity  diminishes  as 
the  height  above  the  ground  incr  eases." 

December :  "  The  First  Aerial  Voyage  of  24 
Hours."  Alphabetical  Table  of  Commnnica- 
tion.s  published  duting  IRttT. 

LaFkaxce  AEUiKN\K(l'aris),l-- 1.")  Oetoher: 
"About  dirigible  Balloons,'  by  C.  Jobert. 
Signab.  American  News,  "from  oar  special 
correspondent  in  New  York."  "An  Aerial 
Voyage,"  by  Raymond  Bouchard. 

15—31  October.-  "The  Action  of  the  Sun 
on  Balloons,"  opens  up  the  question  of 
whether  light  aflfects  the  retaining  power  of 
the  envelope  of  a  l>alloon.  Certainly  balloons 
kept  indoors  retain  their  gas  longer  than 
those  exposed  to  light  and  air,  also  liallocm 
voyages  at  night  generally  permit  of  a  longer 
sojourn  in  the  air ;  the  effect  of  X-ra,ys  on 
the  gas  is  also  discussed.  A  memoir  of  H. 
de  la  Landelle  follows. 

1 — 15  Novnnher  :  M.  Maret  Leriehe, 
honorary  president  of  the  Academie  <1  Aeros- 
tation writes  "  Acta,  non  Verba."  An  account 
is  given  of  the  voyage  of  the  "  General 
Chanzy"  in  1870.  "An  Aerial  Voyage"  is 
continued.  Extracts  from  Dr.  Leon  Gerrae's 
Researches  on  Circulation,  Respiration,^., 
on  Mountains  and  in  Balloons." 

10— »30  November:  The  Ascent  at  Leipzig 
laBUng84  liours.  The  Voyage  of  "Ckmeral 
Chanzy*  is  continued  ;  thr;  speed  of  the 
journey  was  nearly  eiglity  miles  an  hour. 

1 — 15  Decettiber:  "Aeronautics  from  Day 
to  Day,"  **An  Aerial  Voyi^e,"  continued. 
Dirigible  Airship,  C.  de  Gregorio.  "De- 
parture from  Paris  during  the  Si^e^" 
Godard. 

10-  30  December:  **An  Awial  Voysge," 

continued. 

L'Aebophile  (Paris),  June— July :  "Por- 
traits of  Contemporary  Aeronauts —H. 
Fnepkel  and  Lieut.  Svedenborg  "  :  Lives  and 
Portraits.  "The  Departure  of  the  Polar 
Balloon."  "The  Cat^iJiLruphe  to  Dr.  VVoUert  ' 
(iUostratad).   *'War  Balloons"  daring  the 
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Siegu  of  Paris.  "  Experiments  with  a  iSteaiu 
Aeroplane,"  MM.  Tatiii  and  Rtehet    "  Aerial 

Impressions/'  "The  Third  International 
Laiinch  of  Sounding  BaUooiul"  ^'Mr. 
Longky's  £xperiiueut&" 

AMguat—$eptemher—OeU^ :  **  Portmita  of 
Contemporary  Aeronauts — M.  Kd.  Suicouf." 
"Long  Aerial  Voyages,"  discussing  the  em- 
ployment of  guide  lupes  uf  various  forms, 
sails,  and  "  Mechanical  Ballast "  (illustrated). 
"J.  P.  Blanchnr  "  Electricity  of  the  Atmos- 
phere." Apparatus  to  Measure  the  Height 
attained  hy  Balloons,"  M.  L.  Oailletet 
*'  At  rial  Propulsion  in  Germany."  Accounts 
of  Experiments  of  Herr  Wellmr  of  ^f. 
Sprengel,  and  VV.  Kress.  ''  The  Aiumuiium 
Balloon  in  Berlin.**  ''LatesI  Notes  of  the 
Andree  Expedition."  "The  On  at  rai)tive 
Balloon  at  Leipzig, '  and  the  journey  of  21 
hours.   "  Crossing  the  Alps  in  a  Balloon." 

ZsmcSltirT  fur  Luktschikfahrt  (Berlin), 
July-^Aurptff :  "  The  Simultaneous  Scientific 
Balloon  Ascents  of  14th  November,  1896." 
Full  eooonnte,  with  diagranuK  Ac.  "Fidi 
Tails  and  Wing  Flaps,"  by  A.  .Samuelson. 
"The  Laws  of  Elastic  Resistance,"  E.  Jacob. 
"Apparent  Motioiui  Behind  a  Plane  Meeting 
a  Wind."  «  Wind  Pte««u«»and  Bird  Fligl.t," 
F.  Hitter.  All  the  abovi?  contain  carefully 
worked  out  mathematical  theories. 

Sej^tember:  Stndies  in  Balloon  Material/ 
by  Sicgsfold,  with  methods  of  tesyng»  ibc. 

Dr.  Wolfert,"  K.  Miillenhoir. 

October.-  "Dr.  Leonhard  Sohncke,'  "The 
Pbddle-Wheel  Flying  Machine,  U.  Koch 
(illustrated).  Studies  in  Balloon  Material,** 
continued. 

Illustbitb  MiTTBBiLimosK  VUR  Lvms- 

CUIFKAHKT  (Strasburg),  Xo.  2—3  ;  "Andrt'-e's 
Start,"  Avith  two  good  photographs.  "The 
History  of  lialiooiis  for  Polar  llesearch,"  de- 
tailing the  proposals  of  Meissel  *Wf  SinH.  '72, 
Chcyre  '78,  Hermite  and  Besancon  *92,  and 
Andree'97.  "The  Action  of  Wind  Currents 
on  dovds."  **The  Kite  Balloon  for  Metro- 
logical  Purposes."  "  The  Flight  of  Register 
Walloons."  "  A  Paddle  Wheel  Flying 
Machine,"  G.  Koch.  "  Sport  in  Ballooning," 
by  H.  Moedebuk.  **The  Founding  of  a 
Manufactory  for  Light  Motors  and  Flying 
Apparatus,' A.  StenUel.  "A  Now  Motor," 
P.  Meyer.  Notes. 

L'AbioNauta  (Milan),  Nootmber:  "Con* 
struction  of  Balloons,"  details  of  various 
materials.  "  Gas  Engines."  "  The  Compass 
in  a  Batloon.**  "  AerO'dTnamics  and  the 
Flight  of  Birds."  "The  Construction  and 
Use  of  Balloons  of  Aluminium  and  of  Brass." 


/Rotable  Articles* 


Oct. 


I. 


I. 


s. 


2. 


12. 

13- 
15. 


21. 


Sf. 


ai. 

22. 

23- 

as- 


Nov. 


SMSMf  P»«fWH.— "ArtlOcial  Flight." 
Prof.  G.  H.  Bryan.  F.R.S.  An 
faiterestinK  article,  including  a  brief 
history  of  the  subject,  and  general 
disctiSbinn  on  the  present  posidon. 
Tlie  author  ^'wes  the  principal 
requisites  as  (i)  powerful  and  light 
motor.  (2)  propelms  and  aeroplane* 
of  laffideot  lifting  power,  (3)  balance 
and  stability,  (4)  apidUmces  for  steer* 
ing  and  controlling,  (5)  strength  and 
rigidity.  (6)  means  of  uuvding.  Each 
of  tbeae  snliiects  Is  fOM  into  at 
length. 

Lt  Sptctateur  Militaitt  (Paris).—"  Free, 
Captive,  and  Navigable  Balloons." 

Dtutsch*  Rtmu  (Stutgart).— "  Raililed 
Air  sod  Bsnooolog/' 

EngUsk  Jf«e*«iir.--^*The  Aerial  Pw- 
blem."    Several  letters. 

La  France  MUitaire  (i'aris).—'*  Aerosta- 
tion MlUtalie."  JUtot  develop- 
ments. 

Daheim    (Ldpxig).  — "  Ballooning  in 

Switxwlud."  (lUostxated.) 
/Ntmi«ioN.—«' Polar  BallooaiBg.'^  H.E. 

HUTCHINS. 

Standard. — "  Experiments  in  Military 
Hallooning."  Letter  from  D.  Archi- 
bald, urging  the  superiority  of  Itites 
for  military  work. 

N«ttm.^"Tbe  Highest  Kite  Ascent. ' 
A*  is,  RoxcH. 

GoUntPMi^.— "ASkyBiqrde."  (lUos- 
tiBtad.) 

Dailr  Graphic.  "  German  War  Bal- 
loon." (Illustrated.) 

Timci.  -  ••  Military  BaUooaiSg."  RSOMt 
experiments. 

Liverpool  /»<?4/.— "Military  Ballooning." 

EMguutrittg.—"  Sckotific  Ballooning  and. 
the  High  Strata  of  Oar  Atnospbons." 
Full  and  interesting  account  of  the 
recent  experiments  with  "Mund- 
ing  "  balloana.  (Continued  In  olhsr 
numbers.) 

Reviu    Scientifique    (Paris) —"  Captiva 

Balloons."     H.    os  Gkaffigmy. 

Long  article  oo  the  Uatoiy,  con- 

■traction«  ds. 
j/«f»r<.-.-**ARoeKntleal    Asoeais  tat 

Measuring  tlie  Electrical  Field  of 

the  Air." 

Satun-.—"  On  Obtainiog  Meteorological 
Records  by  Means  of  Kites  and 
Balloons."   A.  L.  Rotch. 

Roekit.—"  Up  in  a  Balloon." 

EnginttriHe.—- SdkntiSc  BiUooniaB," 
&c.  (Continued.) 

Black  and  White.—"  Across  the  Channel 
in  a  Balloon."    (3  itlustration.s  ) 

Pall  Mall  Gazette.—"  In  High  Altitudes." 
Experiments  with  kites  and  balloons. 

Cmttuy  Magasttu.—"  Andree's  Flight 
into  the  Unknown."  (Illustrated.) 

Scribner'i  Magiuin$,—"  AuM  Photo- 
graphy." WOOLOM. 

Le  Sptctatcur  Militaire  (Paris).—"  Free, 
Captive,  and  Navigable  Balloons." 

Mmorial  de  iHgeHimn  del  EjmtU 
(Madrid).—"  Balloon  Accents." 


Digilizod  by  C«. 


THE  AERONAUTICAL  JOURNAL, 


13 
15 


19. 


•5 


yommal    Unittd    Servict    Institution. — 
"  Note  on  French  War  Balloons." 

5.  St.  jfamcs's   Budgtt.—"  Mt,  Pollock's 

Balloon  Trip  Aenm  Um  CtaaimoL" 
(lUnatfftted.) 

6.  WtOtfy  Snitmm,—"  AtfaJ  Ntvlgattoii." 

CorrwpoiMlen  cc 
9,  I0«  XX,  &  12.   El  NadoHol  (Peru).— Four 
articles  on  "  Aerial  N«v|graOB»"  by 
J.  V.  Larraborb. 
llluitrattd  London  News.    "  Captiv*  Bal- 

looos  in  tbe  G«niuui  Army." 
LhwMl  Dmfy  Ptta.—LmSlag  AmMb, 
wldi  nrtractt  bott 
foumal. 
Engineering.—"  Scientific 

&c.  (Continued.) 
IUastrat(d    London    News.—"  German 
Alamioiam  BaUooo."  (Ulnitntcd.] 
ao.  Cbugvm  ITffAJr  CMiim.— "  BaUooa  Kati- 
wajr."  (Illostrated.) 
Sntu  Technique  (Paris).— "  Aaraatatloo 
and  Geodaqr*"    M*  Caltetofa  in- 
vention. 

St.  James's  Bmiget.—"Tht  New  German 
Aluminium  Ballooo."  (Illustrated.) 
AtalaHia.-  -'  Military  Ballooning." 
NtUute.-"  Tha  Uaa  of  Kltaa  in  Weather 

Pr«dicHon." 
Enrineoinc;.   "Air  Wavsa.  and  Tbeir 

Efiect  on  Balloons." 
DMin  Nation  — •'  The  Battleground  of 
the  Future."  Discusses  the  possi- 
bilities of  aerial  warfare. 
Dufy  CAnMMf.— "SoaKiag  AmUlions." 
General  Maadog  of  tba  Aaronaatkal 
Society. 

Mcrning  Post.  —  "  The  Aeronautical 
Society."  General  Meeting  ef  the 
Aeronautical  Society. 
New  York  Herald.—"  Aeronauts  and 
Flying  Machinee.  '  (lUoatimted.! 
General  M eetlog  of  the  Aerooantlcai 
Society. 

Daily  G  raphic. — "  Argonauts  of  tbe  Air." 
General  Meeting of  th*  AarooaviiGal 

Society. 

38.  ir«rNlvA*<^'*KllMiorFta«Gait8." 


zo. 


«7 


J7 


«7< 
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Applications  for  Patents. 


23  5e3.  October  15.  W.  P.  S.  Edwards. 
4,  Landporl  Terrace,  Southsea.  Improvemente 
in  Apparatus  for  the  Navigation  and  Con- 
trol of  Balloone  and  Aerial  Navigatora. 

S8,!6B5.  Oeloi»r  14.  S.  E.  STAraAM,  Manor 
Honae.  Levenshulme.  Manchester.  Improved 
Meana  for  Preventing  the  Escape  of  Fluids 
from  Balloons.  Ac. 

24,133.  October  19.  W.  J.  Brewes,  48, 
Temple  Chambers,  Ltmdon.  Improvemente 
In  Aerial  Navigators  or  Steering  Balloons. 

24,532.  October  22.  C.  Danilevsky,  Nor- 
folk   House,    Victoria    Embankment.  London. 

impravnmente  in  or  Connaotod  with 
Anroatate. 

24.500.  October  23.  W  Doig.  A.  DoiG, 
and  D.  Dote,  174,  New  Bond  Street,  Loodoo. 


Balloone  and  Balloon- 


E.  H.  Gasv,  a6i,  Essex 
A  Naw  OP  Improved 


improvemente  In 
eupported  Care. 

28,810.  December  6. 
Road,  Islington,  London. 
Aerial  Machine. 

30,932.  Deoenber  31.  W.  T.  CAnna.  Nor- 
folk Honse.  Strand,  London.  A  New  ei»  lm> 
proved  Method  of  and  Apparatus  for 
Propulsion  Specially  Applicable  for  thn 
Propulsion  of  Torpedoes,  Asrostate,  Mid 
other  Bodies  Lacking  in  Stability. 


Patents  Pubiisiied. 


Fnm  tha  lllKafrae«f  Ojfidai  Jmmat, 
9,129.    April  30.  X896.    Aerial  Machines. 
KoscH,  R..  60.  Centre  Street,  Cleveland.  U.S.A. 


For  lifting  the  machine,  the  propellers  shown 
are  emplojod,  and  are  made  large  enough  to 
act  as  aeroplanes  to  support  tbe  machinee.  Eedl 
propeller  comprises  two  wheels  a  coostrocted  like 
velocipede  wheels  and  covarad  with  balloon  fabric 
In  snch  a  way  that  the  air  pressars  from  below 
curves  the  fabric  info  a  spnerical  shape.  The 
wheels  are  mounted  at  the  ends  of  arms  c  which 
revolve  about  the  vertical  shaft  e.  When  it  is 
desired  to  raise  the  machine,  the  planes  of  the 
wheels  are  inclined  to  aadi  otlMr  hf  toming  tbe 
arnu  c  about  their  own  awa,  V|g.  4.  when  they 
act  as  a  screw  propeDer.  Vfhen  thtj  sre  to  act 
as  an  aeroplane,  tnev  are  turned  into  the  saioe 
plane.  Two  propellers  revolving  in  opposite 
directions  are  employed  on  each  machine. 

11,896.  June  a.  1896.  Anrlai  Maohinn 
PiMMiNOTOM,  B.  J.,  Holgr  MOIs.  Ctovantry. 


ricj 


The  motor  A  that  drives  the  propeller  i^  mounted 
on  trnnniona  B  about  which  it  is  turned  by  a 
toothed  qoadrant  1),  actuated  by  an  electromotor 
U*  the  GonaBt  to  which  is  controlkd  by  a  bato- 
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meter,  so  that  the  altitude  may  be  automatically 
regulated.  For  horizontal  steermg.  the  motor  may 
be  COD  trolled  by  a  magnetic  oompan  and  tuned 
•boot  •  vertkal  axis.  Tbe  cnmBt  to  the  motor  H 
b  normaUy  completed  throogh  the  mercury  in  tbo 
ibort  Umb  of  the  barometer,  but  as  the  pressure  of 
the  atmosphere  increases  the  mercury  breaks  this 
current,  and  ri&iag  in  the  long  limb  completes 
another  that  excites  ftlOlanoidbjwIlicbanvitnfiv 
twitch  is  operated. 

'  12,469.  June  6.  1S96.  Flying  Maohlnea. 
Davidson.  6.  L.  On  ^S*  Gnoeehiiiefa  Stieat. 
JLoodoo. 

t  show  half  plain  and  half  section  of 
The  awoplaae  B,  B  ia  oomUaed 


III 


A«  and  driv- 
g,  g  through 
palleys  a,  a  and  ropes 
»i  ai    The  machine  is 
by  the  fans  and 
horiaontally  by 

C  . is  provided  at  the  tMra.  The  eenptaDe  ia  boUt 


Bp. of  T  >teei  5,  braced  together  by  verticals  e 

aod  diagonals  d.  The  surfaces  of  the  aeroplane 
are  covered  with  network,  on  which  are  hinged 
strips  of  celluloid  or  other  material,  which  open 
as  the  machine  rises  and  clc«e  as  it  descends. 

14,139.  June  26,  1896.  Aerial  Machines. 
]0MBs.  I.  and  C.  F..  both  of  5.  Cyril  Soad,  Small 
Heath,  Blrminghaiii. 

Aerial  machines  supported  by  aerostats  are 
propelled  by  propellers  F  comprising  radial  arms 
projecting  from  a  sleeve  D  ami  carrying  sails  I. 
The  sleeve  is  rotated  by  pedals  P  la  the  car  or 


by  a  motor  carried  in  the  space  A».  Steeriiw  b 
effected  by  a  rudder  N  pivoted  at  A,  and  openlad 
by  yoke  Unas  that  peas  through  the  hollow  nd  C, 


on  which  the  sleeve  D  works,  and  are  controlled 
by  awheel  M  The  machine  may  be  fitted  with 
adjustable  aeroplanes  to  vary  the  altitude. 

17,119.  August  I,  1896.  Aeronautical 
Machlnea.  E.  J.  Pbmiiimgton,  Radne,  Wla- 
conate.  U.S.A. 

Aeronautical  machine compri  ^inc;  a  cycle  similar 
to  an  ordinary  road  cycle,  but  driven  bv  an  engine 
applied  to  rotate  a  propeller,  preferably  at  the 
rear  end  of  the  machine,  in  combinatioa  with  as 
aeroplane  or  two  or  more  aeroplanes  for  raising 
the  machine  from  the  gronnd,  aod  a  rudder  Ibr 
Bteering  the  raecbioe.  At  the  vaar  end  of  the 
nachine  is  a  pnmdier  B  carried  by  a  shaft  C 
which  is  supported  by  struts  C»,  and  is  driven  by 
a  motor  through  a  vertical  shaft  D  and  bevel 
wheels  E.  F  is  a  clinch  controlled  by  a  handle  F', 
by  which  the  sliait  C  can  be  thrown  in  and  out 
of  gear  when  required.  The  propeller  is  suitably 


stayed  by  wires  V'\  G,  C  are  in  nplanoa  carried 
by  extensions  of  the  bicycle  frame,  and  soitably 
stayed  by  wires  G*.  The  aeroplanes  are  shown 
(iiM.  bat  thm  niav  be  made  adjoatable.  ao  that 
their  aegte  of  Incuoatlon  may  be  changed  when 
desired.  H  is  the  rudder  for  steering  the  machine ; 
it  is  mounted  to  turn  on  a  spindle  H',  which  is 
carried  at  Its  lower  end  by  extensions  J  of  the 
front  fork,  and  at  its  upper  end  by  the  extensions 
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J'  of  the  bicycle  frame.  H*  is  a  crosriiead  fixed 
to  the  :  udder,  and  c nnected  by  side  rods  K  tO 
the  steenog  handle  L,  which  is  loose  on  the  front 
fork,  and  by  means  of  which  the  posr,  of  the 
nidider  is  adjasted  as  required.  When  the  cycle 
li  npidly  propelled  in  a  horizontal  direciioa  by 
the  motor  which  drivat  tiM  pfopdter  the  a«o- 
plaoes  will  operate  to  raise  ttw  machtae  and  rider 
from  the  ground.  The  steering  of  the  cycle  is 
effected  by  turning  the  handle  bar.  In  some 
instances  a  propeller  or  propellers  in  the  aeroplane 
maf  bo  vfanged  to  rotate  about  a  vertical  or 
neariy  vertical  vdalo  •Htot  la  ralslagtlM  mMUiio. 

18.130  August  15.  1896.  Parachbtes  and 
Aeroatata.  Sly,  W.  C,  21,  TressiUiaji  Crescent, 
BracUqr,  Xeat. 


rrcj 


Onr.  or  mora  inflated  fiexiblf  tubes  A,  B,  C 
surround  the  parachute,  and  ensure  its  opening 
when  it  is  teleastd  n  may  also  be  pro  .  i  led  with 
almllar  liba  D  and  radial  arms.  Fig.  8  shows  the 
method  of  fixlBg  the  tube  to  the  fabric  G  of  the 
parachute  by  means  of  hoek*  g  •n*.*1[5vj  * 
Invention  may  be  applkd  »  tha  dlataasieo  of 


United  SUtes  PaUnU. 

5©1,692.  October  t2  O-niSL  RBBD,  Ea«le 
Lake,  Minn.  Air  Ship. 
A  cigar-shaped,  inflatable  vessel,  with  car 
suspended  therefrom  by  pivoted  arms;  a  horl- 
loatal  txaaavacaa  shaft,  with  fsatharing  paddlas 
00  tha  oatar  aada  thanof:  a  longitudinal  shaft 
at  right  angles  to  the  counter  ahafi.  with  pro* 
pellcr  on  its  outer  end, 

592,704.    October  26.    Jacob  D.  Graybill, 
New  Orleans.   Aerial  MaAhilM. 


Comprising  a  {tas<holdar.  a  car  loeatad  fritfafai 
tha  framawoffc  of  aaid  gaa-holdar.    Wlagi  at 

sides,  caaaed  to  move  similarly  to  an  oar  In 
rowing,  having  a  V-shape  In  cross-section. 

68€,23i.    December  Jambs  RiohajidsOM* 

New  York.    Flying  Machine. 

Elongated  balloon,  a  6y- wheel  mounted  to 
rotate  Indepeodently  of  olhar  macUnaqr,  and  a 
adafitadtodrlvathai 


French  Patents. 

(Class  VI.,  3.) 

267,689.  June  9.  Kraoss.  Aarial  Vahlol* 
Simulating  the  Form  of  a  KlU  Able 
to  Contain  a  Certain  Numher  of 
PereoRS. 

267,801.    ]une  X2.   Rriz.   Dirigible  BaUoon. 
268.311.    JiUj  3.    HosoKN.    Dirigible  Bal- 
loon. 

269,612.  August  14.  Dbi.adribr.  8tftam 
Bird. 

980,436.  (Cactlficate  of  AddMoe.  Jam  4.) 
Riiowoaa,  Kite  Balloon. 


Qennan  PtttMits. 

(Oaai  774 


95A78.  Dacamhar  31. 1895.  E.  J.  PBNNtsGTON, 
wisconsto,  U.S.A.    Balloon  or  Aerial 

Vessel. 

96.014.    September  25,  Carl  G6tzke, 

Berlin.  Airship  witti  Cononve  Tall  and 
Aeroplane. 

88.968.  April  aa.  1898.  Ax.k(. 
DmdeD.  8teerable  Aerial 
without  Rudder. 


IMeoMne 


PUBUSHED. 
04388.  Cakl  BicBtBa.  Captive  Balloon. 

88,602.  Armim  BBOtHAiw.  Charfotleobafg. 
DIrliible  Balloon. 

93,184  Hermann  Israel.  Dresden.  Flying 
Machine  with  Porpendloular  Acting 
WInga. 

93,387.  T.  H.  HoMEiawB.  Hamhurg.  Capthpa 
CIreular  Flying  Maohlne. 
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COIltClltd. 

Notices  op  thb  AgRnvArTirAt.  Socirtv  .. 

Thk  PfissiBiLiTV  OP  Soaking  in  Horizontal  Wind. 


L  Hargrave 


KiTHs :  Thhir  Theorv  anii  Practice.    Capt  Baden-Powell 

TWHNTY-FOUR   H.ICHS  IN  A  HaLLOON   
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mm  TO  suBscRiBBits  UD  mm. 

Ife  baa  been  decided  that  the  sphere  of 
OMfiiliiiM  of  fUl  JowimI  wiU  be  greatly 
«iil«zg0dif  tiwpiiwbavadvoad.  Infotam, 
therefore,  the  price  wiU  be  ONE  SHILLING 

per  copy.  Unless,  however,  the  oircalation 
increases  in  proportion,  it  will  be  impossible 
to  wiftfntoln  iibiii  Joana]*  »i  all  events  in 
its  preBent  form.  All  thoie  iateFeetod  in 
this  subject  are  therefore  ettneittj  zequested 
to  do  all  they  can  to  increase  the  circula- 
tion of  the  Journal,  and  to  send  their 
sabseription  (four  shillings)  to  the  pub- 
lisbera,  instead  of  relying  00  seeing  the 
publication  in  a  public  library  or  other 
institution.  Those  who  have  already  sent 
subscriptions  for  the  year  will  be  entitled 
to  two  more  numbers  of  the  Journal. 
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A  Meetiog  of  the  Govncil  was  held  on 
J^eb*  84th,  when  the  folkming  gentlemen 
irere  elected  Members  of  the  Sooiety 

Mr.  W.  F.  Eeid,  C.E. 

Mr.  B.  F.  Brooke  Sswell. 

Capt.  L.  S.  Black0bn,  West  India  Regt. 

B.  BADEN-POWELL,  Caft.,  i 

Horn,  See,  ' 


The  Possibility  of  Soaring 
in  Horizontai  Wind* 

^per  read  before  thr  Hoyal  Society  of  New 
South  Wales  by  L.  iUBasAVX.) 

There  is  a  pubUcation  called  the  "  AerooAuti- 
crtl  Annual,"  f^flifr^d  hy  .lumen  Meiuis,  Bobton, 
Mabii.  In  >iu.  2  and  3  oi  tiiat  work,  Mr.  Octave 
Ohaaat«  goes  exhaustively  into  the  qoMtioiii  of 
siitlitig  flight,  nnd  specifies  every  letter  and 
article  that  bears  on  the  subject.  This  ymgex 
may  be  aeid  to  talw  up  the  ranniiig  irimre  Mr. 
Chanut«  leaves  off.  My  rmsons  for  not-  writing 
to  that  periodical  litmii^t,  are  that  publication 
would  Iw  delayed  for  naii^  memtbs;  and  the 
state  of  ilie  art  ia  nieh  that  at  any  moment 
some  one  of  tlio  many  who  arw  investigating 
tluB  subject  may  drop  uu  the  facts  stated  in 
this  pu{ier,  take  oat  a  master  patent  whtdi 
would  rule  the  ronstniction  of  all  futtu>>  flying 
machines,  and  tax  us  all  round  for  our  good, 
as  the  proteoluNiiats  say,  thus  throwing  our 
work  back  for  your;.  I  therefore,  witli  your 
permianon,  road  thia  paper,  and  show  the 
modds  that  worit  as  I  describe,  and  thereby 
destn^  the  nomlty  ol  the  inTentifln  for  all 
time. 

Tlie  point  of  doubt  has  bc-on,  Imw  to  account 
for  the  plienouuMion  of  srjaring  in  a  horissontal 
wind.  Tliere  is  no  difficulty  in  soaring  if  wo 
assume  an  upward  trend  in  the  wind  such  as  a 
dill,  hufldjiig,  or  alopuig  hUI  win  produee.  But 
when  we  see  birds  soaring  in  liglit  wind  arrd 
storm,  something  beyond  our  knowledge  is 
recogniaed  as  being  at  woric. 

Mr.  Chanute  shows  the  profile  of  a  munber 
of  soaring  and  non-soaring  bird's  wings,  and 
points  out  the  downward  projecting  lobe  at  the 
front  edge  of  the  former,  and  aLso  that  there 
is  a  sharp  curve  just  abaft  the  lobe  on  ths 
under  side.  (Figure  1.) 


A  few  pxpfnments  have  been  made  at  Stan- 
weii  Park  to  siiow  liow  this  atfects  the  etfectiTe 
divaetiflB  of  tha  wind  when  soaiing,  with  the 
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ramlt,  aa  I  prsrioudy  ttmnisedl,  that  it  ira& 

fotind  to  create  a  vort«i,  and  that  tho  direction 
of  the  air  cuixmt  beneath  the  wing  was  that 
indi«aitecl  hf  the  airowe  in  Figare  1. 

The  apparattis  used  was  a  small  bellows,  a 
bent  pioco  of  shnot  aluminium  and  a  candle. 
The  centre  of  tho  vortex  was  found  to  be  a|H 
ygradmately  at  the  centra  of  the  curre  of  the 
fore  part  of  the  ahiminium  sheet.  (Figure.'). 
The  candle,  yon  obMrre,  ia  not  masked  by  the 
loading  edge. 


The  quasi-wing  was  then  bent  like  Figure 
S,  and  the  candle  flame  w«a  blown  in  a 


manner  ahowing  that  iu  thi»  cuiie  the  vortex 
was  eUiptie.  The  pveestnv  at  A  most  be  greater 

than  at  O  or  the  candle  flomo  would  blow 
parallel  to  the  blast.  As  a  first  attempt  to  show 
that  tbe  preoBore  at  A  was  greater  than  at  6, 
I  «at  ft  ■mail  hole  at  B  and  gummed  a  tissue 
paper  va1v<»  riponinp;  towards  B.  I  could  not 
be  certain  thikt  uu-  was  paa&ing  through  it. 

A  portable  forge  was  now  arranged  to  deliver 
air  through  a  two-inch  horizontal  tin  tube,  and 
vmrioua  devices  were  used  for  hanging  things  in 
front  of  the  bhst.  Among  otben  an  old  and 
rough  gull's  wing  showed  the  loose  feathers 
blowing  towards  the  front  edge.    (Figure  4.) 


When  a  pieoe  of  the  wing  was  cut  uff  uud 
hung  at  eleven  inches  from  the  blast  with  a 
neguttve  angle  of  about  degs.,  it  at  onco 
began  to  iwrotve  in  an  elliptio  orbit,  the 
feathers  on  i.ie  imder  side  of  the  wing  being 
ruffled  back  at  positions  A  and  £  (Figure 
5).    When  nttmpting  to  repeat  thb  ex- 


perioMoti  tho  wing  oonld  onty  be  made  to  re- 
vdva  in  a  contrary  orbit  to  thnt  shown  in  the 


figure.  A  pieoe  of  alominium  without  a  bulb 
would  onty  awing  veiy  dig^tly  in  tin  lino  of 

blast. 

A  piece  of  tin  folded  with  a  buio  at  tlie 
forward  edge  and  lamo  pieoea  of  down  gammed 
on  tlio  conrave  side,  was  set  at  a  positive  angle 
ot  libout  b  deg?.,  the  down  at  the  bulb  blew 
Strongly  in  the  direction  of  the  arrow  (Fig.  G). 


Thirty-two  three-quartor  inch  square  holea 
were  cut  in  a  curved  piece  of  aluminium 
(Figure  7),  and  each  hole  was  fitted  with  a 


tissue  pajier  valve  lifting  on  the  curved  side. 
When  the  chwd  of  the  curve  was  at  about  zero, 
A  and  B  sets  of  valTes  lifted  tangential  to  the 

loading  edge,  and  C  :uid  D  aetS  of  Tnlves  WeCO 
fluttering  with  the  blast. 

A  level  sheet  of  g^asa  with  a  UtUe  water  on 
it  was  placed  in  the  line  of  blast,  and  the  curved 
tin  (Figure  6)  standing  in  the  water  with 
a  sprinkling  ol  red  ochre,  shows  the  vortex  at  a 
negatiTo  an^o  of  about  30  degn.  The  tin  waa 
set  at  zero,  but  the  after  edge  waa  slued  round 
to  30  de|^.  \iy  the  rotation  of  the  vortex. 

This  is  all  verf  well  aa  for  aa  it  goes,  but 

somothing  ,i.s  wanted  that  wotild  eliminatn 
errors  fA  direction  of  tho  wind,  and  some  of 
the  uneetrtainty  as  to  Ihe  angles,  and  also  to 
compare  the  curve  with  the  plane  surface.  So 
T  fixed  a  horizontal  wire  <Hi  a  stand  and  pointed 
It  towards  the  blast.  A  sleeve  was  on  tlio  wire 
revolving  freely.  On  opposite  sides  of  the 
sleevo  I  attached  a  huH<  enrl'M?  curved  piece  of 
aluminium  and  a  piece  approximately  flat,  with 
■et  sarews  to  fix  them  at  any  an^o  with  the 
direction  of  blast.  There  was  a  lead  weight 
for  balancing  in  the  plane  of  rotation.  There 
was  nothing  to  atop  tho  deeve  from  slipping 
along  the  wire,  which  it  did  not  do. 

You  will  observe  that  wi^  this  appamtus  if 
my  personal  equation  gave  any  xidvantage  to 
the  curve  it  would  bo  eliminated  when  the 
sleeve  revolved  IBO  dogs.,  and  that  both  sur- 
faces received  a  blast  of  equal  intensity,  and 
that  pladng  the  two  aarfMee  on  oppoaito  aiden 
of  one  axis  is  equivalent  to  weighing  their  ro> 
spective  lifting  powers  in  a  pair  of  scales. 

The  plane  and  chord  of  the  eorvo  were  firat 
set  at   a   flight   po.sitive   angle   (Figure  8). 
Iu  this  case  the  curve  easily   rotated  too 
dMTO  ngiinat  tho  lift  of  the  plane, 
mi^t  possibly  be  no  vortex  nnder  the  eutro. 
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and  ih»  stronger  rotating  force  tni^ht  ho  due 
to  tiie  gimter  angle  of  alope  of  the  aft«r  part 
«f  til*  eoTTtt. 


Tile  piano  and  the  chord  of  the  ciuro  worn 
next  aet  parallel  to  the  Hue  of  blast  (Figure 
'J),    in  this  caac  tbe  liftiog  force  opposed 


bj  the  plane  to  the  curve  ma  nothing,  although 
Hi  raaisbuiM  was  that  due  to  its  area  and  the 
nlocity  of  the  Uaat,  and  the  lift  of  the  TOitex 

under  tho  curve  easily  overcamr  this. 
In  Fistare  10  the  plane  was  left  parallel 


(0  the  Uaet,  end  the   cnnre  sloped  at 

a  negative  angle;  this  an>;]i'  viwA  increased  to 
at  leaat  lOdega.,  and  the  lift  of  (heoanre  atill 


ntated  the  sleeve  against  the  lerirtnee  of 

tii«'  plane. 

in  Figoie  11  the   plane  was  pet  at 


a  positive  angle  of  6  degs.,  that  Lh,  16  degs. 
between  the  plane  and  the  curve.  The  plane 
was  now  ab!o  to  rotate  the  curvt»  a^KUMt  the 
rortfi.  l<  igs.  12,  13,  14,  15,  show  the  stream 
lines  of  tho  air  when  it  meets  a  curve  set  at 
Tariovs  angle*. 

To  rwapituhiti',  the  experiments  show — 

1.  That  the  profile  of  a  aoaring  bird'a  wing 
and  pieces  of  metal  of  a  sonmrhat  ■milar 
curve  generate  vortices  on  the  ooncave  sui«* 
facof^  wluMi  tho  ( hor'l  fif  the  curves  make.H  a 
uugiitive  attgla  with  the  direction  of  tbe  wind. 

2.  All  the  coooaTo  soiflMes  ate  in  eentaot 
witli  air  moving  towards  the  mean  direetioii  of 
the  wind. 

3.  That  the  mean  prosanrB  on  the  oanoavo 

surface  is  higher  than  on   the  convex  side. 

4.  That  the  chord  of  the  curved  metal  may 
make  a  negative  angle  of  10  deg.  with  the 
direetioB  of  tno  wind,  and  still  have  a  Uglier 
pressure  on  the  ooooave  side  than  on  the  ooor 
vex. 

And  the  direct  inferenoe  is  that  gnnilj  osa 

be  ontiroly  counteracted  by  a  volumo  of  dis- 
turbed air  moving  in  %  horiaontal  direction; 
and  that  flying  machines  of  great  weight  can 
be  held  suspended  in  a  horixontal  wind,  sad 
rise  vertically  without  the  eaqpeaditora  of  any 
contained  motor  force. 

Having  pat  matteca  so  that  anyone  osn 
easily  mprnt  my  <»xpf»riinents  and  elaborate 
them  to  the  last  degree  of  precision,  we  now 
see  whj  the  oest  soaring  is  done  in  stsady 
winds.  Tho  fUisw  tT  is,  tho  bird  is  loss  liahlo 
to  lose  its  vortices  by  a  sudden  gust  and  have 
to  take  a  flap  or  two  to  balance  itself  on 
a  fresh  pair.  The  difference  between  flying 
and  soaring  is  that  the  air  in  contact  with  i^ie 
undarsido  of  the  wing  ia  movisg  towards  the 
hurd'a  head  when  eearii^f  and  towards  the  tail 
when  flying.  A  aoaring  bird's  wing  is  a  shield 
dividing  two  oorrente  of  air  moving  in  oontnuy 
directions.  Tbe  Tortes  draws  towing  m 
shield  and  push^  it  mto  tho  low  prasore 
aboTo  the  wing. 

There  u  a  very  similar  experiment  described 
at  pages  79,  80,  of  this  Society's  (R.8.  of 
N.S.W.)  Journal  for  1893,  but  I  then  failed 
to  see  the  true  cause  of  the  phenomemm,  and 
thought  the  air  omrventa  w«i«  thoee  shown  in 
the  flying  winf;  fFi^'ure  1),  wheroaa  the 
currents  were  those  of  the  aoaring  wing. 

Hr.  Chanuto  says  that  *  Dr.  Thomas  Young, 
the  great  physiciat^  showed  in  1800  that  a 
curve  S-liko  surface  suspended  horij^ontally  by 
a  thread  advanced  again-nt  au  air  jot  imping- 
ing upon  its  upper  sorfoce."  If  thi«  S-like 
suifarc  provrR  to  be  like  Figure  IH.  atid 
he  explains  the  causo  to  be  the  vortex  shown 
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therein,  it  is  only  another  proof  that  there  is 
notiiing  new  under  the  sun.  The  tum-up  tail 
is  now  being  expcrimontod  with,  as  I  think 


it  provides  automatic  stability  in  a  fore  and 
aft  direction. 

Having  experienced  much  of  the  mono- 
tonous process  of  repairing  broken  models, 
I  have  now  devised  and  am  using  a  method  of 
experimenting  that  practically  enables  me  to 


start  the  soaring  kite  at  a  positive  angle ;  it 
then  flies  as  an  ordinary  kite  to  near  the  zenith. 
The  vortex  then  forms  under  the  curved 
aluminium  surfaces  and  draws  the  apparatus 
at  the  full  stretch  of  the  string  and  cord, 
through  the  1 80  degs.  of  arc  to  windward  of  the 
poles.  The  flag  shows  the  wind  to  be  hori- 
zontal, and  the  string  that  is  plainly  visible 
in  the  photograph  shows  the  soaring  kite  pull- 
ing about  20  dogR.  to  windward  of  the  zenith. 
The  wind  was  blowing  at  twelve  or  fourteen 
miles  per  hour,  which  was  inadequate  to  effect 
the  best  pull  the  affair  is  capable  of. 

The  projected  area  of  the  two  curved  sur- 
faces is  one  hundred  and  eighty-nine  square 


V 


avoid  all  brookagee.  The  apparatus  used  is 
well  shown  in  the  illustration  which  I  think 
will  advance  the  art  of  aerial  navigation  more 
than  any  amount  of  laboratory  experiments. 
The  two  poles  are  twenty-four  feet  high  and 
forty-eight  feet  apart.  There  is  a  cord  between 
the  tops  of  the  poles,  and  the  string  of  the 
soaring  kite  is  tied  to  the  middle  of  the  cord 
at  a  sufficient  height  to  prevent  it  striking  the 
ground.    I  stand  to  leeward  of  the  poles  and 


inches,  and  the  weight  is  one  pound  four  and 
a  half  ounces.  The  cylindrical  aluminium  tail 
is  a  serviceable  construction.  As  yet  I  have 
been  unable  to  make  the  kite  stop  when  at  or 
beyond  the  zenith,  but  the  wind  has  been  re- 
markably light  for  many  weeks  and  few  trials 
have  taken  place. 

A  very  few  trials  will  convince  the  most 
soeptical  that  if  we  are  not  soaring  in  moder- 
ate breezes  before  the  end  of  the  century  it 
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will  not  1m  fran  igpmaaM  of  tbe  wi^  to  do 

it. 

It  is  obrious  that  soaring  sails  for  marine 
propulsion  have  a  rast  future  before  them : 
and  it  is  probable  that  craft  so  riggod  will 
make  better  weather  with  a  g^e  in  their  t«eth 
flun  our  tMst  ntov 


Kites :  Their  Tiieory  and 

Practice, 

(By  Captain  B.  F.  S.  Badkk-Powkll, 
Soots  Guards.) 


The  Kite,  one  ot  the  oldest  of  inventions, 
familiar  to  everyone  and  to  every  nation  undor 
the  un,  is  nevertheless  but  little  understood. 
It  has  always  been  tho  custom  to  look  upon 
this  contrivance  as  a  toy  and  nothing  else. 
V«rj  Mldont  indeecl,  until  tin  lart  tvw  yoHS, 
has  it  been  put  to  any  practical  use.  Yet  it 
is  full  of  promise,  and  those  few  who  have 
mode  regidar  and  canftd  oizperiniente  in  this 
line  have  all  been  impressed  with  the  satia- 
foctory  results  obtained.  A  kite  sailing  in  a 
wind  gives  a  very  considerable  puU  on  its  lino, 
which  pull  ooB.  be  eonvwied  into  lifting  power 
or  trartivp  pow^or.  Thi"?  appliancp  may  thon 
be  used  for  litUng  great  weights,  such  as  that 
of  a  nieii,  ju^  into  the  air,  or  it  may  be  uied 
for  towing  cart's  or  boats.  Kites  can  bo  made 
to  ascend  to  very  great  heights,  carrying  up 
•atoaukticaUy  registering  meteorological  instm- 
ments,  or  may  carry  a  string  to  communicate 
with  places  a  long  distance  off.  Why  then,  it 
may  be  asked,  are  they  not  more  often  made 
nae  off  I  believe  the  sole  reason  is  that  so 
few  men  have  devoted  any  time  to  studying 
the  theory  of  their  actions,  and  that  when  the 
wclkknown  n|«Hif-thimb  pnttenu  are  de> 
ported  from,  innumerable  difRctiltic?  crop  up, 
nad  the  apparatos,  for  some  inexplicable 
reaaon,  beoomea  frequently  muatisfaotoiy,  so 
that  a  cursory  inve'^ti^ation  of  tlio  subject 
only  opens  up  a  vista  of  obstacles  apparently 
almost  impossible  to  enrmonnt. 

But  with  a  little  practice  and  studj  the  way 
becomes  Bomowhat  clearer,  and,  as  we  grope 
along,  fresh  discoveries  aro  made  which  raise 
our  hopea  and  ghow  wliAt  gnat  fesalta  we  may 
poeriUy  attain. 

•  A  p^tpar  imA  at  lbs  Sostotr  of]  Arts  un  Hstob  Sad, 
mt,  Ptaf.  W.  Oty]ls  Atem,  F.EA,  ia  the  4 


I.->PRAC13CAL  EXPERIENCaSS. 

ITaTlng  devoted  a  ronsiderublo  time  to  n>- 
searcltes  in  this  line,  and  with  a  view  of  throw- 
ing some  light  on  the  intrioaoies  and  diffioultiea 
to  be  met  with  in  kite-flying,  I  will  briefly  re- 
late my  own  personal  experiences  in  this  sub- 
ject. To  begin  with,  I  had  one  definite  object 
in  view.  For  some  time  I  had  been  interwted 
in  and  liad  prarticallr  worked  with  captive 
I  balloons  for  military  purposes,  and  finding  the 
I  behaviour  of  them  so  emtio  in  strong  winds, 
to  say  nothing  of  flie  difEcnltios  of  funstniction 
and  infiatioa  with  g;u<:,  and  nf  the  cumbrous- 
ness  of  the  neoessary  appamtus,  I  waa  looUog 
about  for  some  other  means  by  which  a  man 
might  be  lifted  to  a  height  aboro  the  ground. 
Kites  naturally  soon  suggested  thomaokes,  and 
on  iBTeatigation  I  found  that  trials  had  aetnally 
beon  mnd"  on  «M>rera]  occasions  to  lift  a  man 
by  this  mcaus,  but  that  these  had  invari- 
ably proved  faflurea. 

In  1887,  I  made  several  trials  wit b  small  ram- 
bric  kites.  The  Uurj^st  of  them  was  10  ft. 
high,  and  had  two  eroa»pieoea  nboiit  4  ft. 
wide.  This  only  lifted  a  weight  of  2  11m.,  which 
waa  attached  to  the  toil.  Many  varieties  of 
kitea  were  tried.  Some  were  of  the  ordinary 
diamond  pattern,  aome  had  a  bowed  top ;  one 
wa«  circular.  I  even  got  a  kite  to  fly  which 
was  absolutely  framoless.  However,  I  came 
to  no  veryde&iite  oonoluaioos,  my  oiperimenta 
were  knorkcfl  nfT,  and  I  had  no  opportonify  of 
cimtanoing  them  for  five  years. 

In  1802, 1  made  trials  with  a  20  aq.  ft.  kite, 
from  which  I  obtained  two  most  important  re- 
sults. The  first  was  that  I  found  it  pos.sible 
to  do  away  with  that  appendage  known  as  a 
"tml,"  which  I  had  hitherto  presumed  to  be  in* 
dispensable,  and  the  .necond  rwult  was  that  by 
att«chiug  a  bag  to  the  string  some  distance 
from  the  Idte,  I  fotiad  I  oould  put  we^O^ta 
into  it  -until  the  kit^e  was  able  to  lift  a  weight 
of  6  lbs.  or  more  in  a  fairly  strong,  though  not 
exceptional,  hreeae.  Thia  resolt,  the  lifting  of 
lbs.  jicr  stjuare  foot  of  kite  surface,  was  most 
encouraging,  and  convinced  mo  that,  under 
saoh  oircomatances,  I  sfaoold  be  able  to  lift  a 
man  with  a  kite  of  500  square  feet.  I,  there- 
fore, determined  fo  go  to  a  .suitnlile  pbice  and 
carrj-  out  a  regular  series  of  experiment's  for  a 
week  or  two.  I  thus  leanit  many  lessons,  one 
of  the  princip'  l  hcnig  to  appreciate  the  fickle- 
nos'i  and  variability  of  the  wind.  A  kite  which 
flew  perfectly  one  day  would  aeareely  rise  on 
another.  It  would  be  impof?.sible  to  give  any- 
thing like  »  detailed  account  of  my  numerous 
experiments.  I  tried  a  great  variety  in  forms 
of  kites  and  attadunents  of  stnrsg.  I  have 
reoorda  of  twatt^-aorai  different  days'  experi* 
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mcnts  in  that  year,  and  many  of  thorn  were 
doTotod  to  rezy  small  detftiU  of  construotion. 
Ttien  flxperiiiiaiilB  were  oontiiiiied  Hbn  next 
jear,  but  it  naUj  leems  extraordinary  how 
little  nctunl  prt)prf«ifl  resulted,  so  oft(>n  -iid  ntio 
particular  idea  have  to  be  tried  agaiu  and  agaui 
under  all  conditions,  before  any  deeided  oon> 
elusion  could  bo  arrived  at;  and  a*?  nfton  ns 
not  xlid  I  finally  conclude  that  that  whole 
seitea  of  eKperimenta  ma  abmlutelj  negative. 
Yot,  a^aiii  and  again  I  had  snch  successful 
days  of  work  that  I  waa  enoouzsged  to  con- 
timia.  Hare  are  aome  of  the  dengna  witb 


Flo.  1.— Shapes  of 

which,  together  with  many  others,  I  exp«^ri- 
mented  (see  Fig.  1).  They  all  havo  ct-rtain 
advantageous  qualities,  but  each  required  ond- 
ksa  alterations  before  na%  aatirfutory  nralta 
were  obtained. 

These  experiments  have  continued  off  and 
on  up  to  the  preioat,  tat,  aa  I  have  said,  it 
would  be  impossible  for  mo  f  o  detail  them  all, 
though  carefully  recorded,  I  having  up  to  date 
reeords  of  oloee  upon  SOU  dtferant  daya'  experi- 
ments. I  will  therefore  endeavour  to  sum- 
marise the  resulte  which  I  obtained. 


r  soon  found  that  tho  wind  force  is  always 
so  variable  from  one  moment  to  another  that 
to  reeovd  ita  Tdoetty  dnring  experiments  was 
hopeless,  even  though  that  may  seem  a  necea> 
sity  in  oamful  scientifio  eoLperimanting.  I 
proved :  — • 

1.  That  a  tail  is  aa  nnneooMsry  appendage 

to  a  propprly  ronstnictrd  Tritr- 

2.  That  by  means  of  two  stringa  suitably 
attaehed  a  Idte  ean  be  guided  so  aa  to  ily  well 
Romo  45  degs.  to  each  sido  of  the  wind  counai 
and  under  favouxahle  circumstances  more. 

3.  That  a  kite  wUoli  ia  perfectly  flat,  in  very 
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light  weather  will  fly  welt,  hat  that  in  atreog 
winds  it  will  be  very  unste-.dy. 

4.  That  if  it  be  given  much  erf  a  "  diednU  " 
angle,  that  ia,  if  the  sides  of  tfie  kite  ars 
thrown  back  like  a  biitforfly's  wings,  or  if  ifc 
presenta  a  convex  surface  to  the  wind  it  will 
not  rise  to  so  great  an  elevation  an  if  flat.,  but 
will  bo  steadier  in  strong  winds. 

5.  That  a  large  kite  flies  more  ateadity  than 
a  small  one. 

a.  niae  if  the  vertical  section  of  a  Idte 
presents  a  concave  curve  from  top  to  bottom 
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(thus  s  )  th©  luto  will  ascend  to  a  certain 
faoight  and  then  "  top,"  that  is,  dive  over  for-  | 
wards  till  it  lies  horizontally  on  the  air,  and 
will  then  sink  to  the  ground.  But  that  if  the 
{Dim  of  tbe  lite  is  •nob  tlMt  ite  teetien 
f-»'uts  two  or  more  dUTM  (tfam  )  this 
tendency  is  prevented. 

7.  That  the  angle  which  the  string  takes 
with  the  horizon  is  variable,  depending  on  the 
form  of  the  kite  and  on  thf  strc<ngtti  and  direc-  i 
tion  of  the  wind  (which  sometinies  has  an  up- 
ward trend).  The  mooit  usaal  ianu  rtj 
from  30  degs.  to  50  degs. 

8.  That  the  weight  which  a  kite  can.  lift  wiU 
of  ooone  depend  rtry  greatly  on  the  wind 
force,  but  a  eoncaro  form  of  kito  is  more 
powerful  than  a  convex  cme.  In  a  light  wind 
afaent  •!  lb.  per  sq.  ft.  of  kite  may  be  eoanted 
OO,  in  medium  winde  -B  lb.,  in  strong  '5  lb. 

9.  That  if  t^e  weight  to  be  lifted  be  affixed 
to  the  kite,  or  veiy  dose  to  it,  it  is  veiy  liable 
to  upeet  tb»  eqtiilibriiim  oftiie  kite  end  mder 
it  unsteady. 

10.  That  "duplex"  lines,  Uiat  is  two  rstain> 
ing  lines  fixed  apart  on  the  ground,  and 
attached  to  two  prymt-^,  one  on  each  side  of 
the  central  axis  of  the  kite,  enable  it  to  fly 
with  great  ateadiiMfla  in  all  winds. 

n.  That  in  light  winds  the  line  may  be 
attached  higher  up  on  the  kite  than  in  strong 
winds,  and  that  this  raising  of  Uie  point  of 
attachoMat  causes  the  kite  to  nae  easiar,  Init 
to  be  more  nnst«»dy. 

12.  That  a  regulat(n>,''  or  line  attached  to 
the  lower  part  of  a  kite^  the  puHing  of  which 
alters  the  aJiglo  it  prAo/>-n*'i  to  tiie  wind, 
causes  it  to  rise  or  fall  as  desired. 

18.  That  tiie  paU  of  H»  string  of  a  kite  nay 
be  taken  roiijfhly  as — in  lipht  windB  -1  lb  per 
Bfl.  ft.,  in  moderate  '7  lb.,  in  strong  up  to  2  lb. 
per  sq.  ft.  of  kite  surfaoe. 

As  for  shapo8,  there  are  many  kinds  which 
fly  well  if  property  adjusted.  The  following 
points  have  to  be  considered :  — 

1.  Lighbm$^  lo  as  to  aaoand  easily  in  light 
winds.  For  somo  porposes  it  may  ^r'  Jntjirable 
to  oonstruct  special  kites,  but  these  veiy  light 
onea  ahoold  iMV«r  be  used  in  strong  winda, 
elsp  thoy  might  become  strained  or  damaged. 
2.  Stability  in  strong  winds,  which  quality  msy 
also  neoeesitato  heavy  oonstraetioii,  rsndering 
the  kite  useless  in  I^t  airs.  3.  Portability. 
— For  mofit  p'irpo!*p«,  esprKrially  when  large 
kites  are  desirable,  it  is  neoe.H.s;u-y  that  they 
shoaM  he  eerily  folded  up.  4.  SimpBeili/.— 
The  more  nomplieated  forms  of  kite.«t  am  very 
liable  to  damage,  and  one  iitUe  detail  going 
wrong  may  upeet  the  bslaaoe  and  the  whote 
eflteiMM^  of  the  Ule.    &  Awer  to  Bfl  or 


draw.  Some  forms  of  kite  possessing  these 
qualities  may  not  haive  so  much  power  as 
others.  Thur-  a  >>agj!y  concave  kite  is  power- 
ful, though  perhaps  unsteady.  6.  Good  Fi$e, 
that  is  to  say  power  of  attaining  a  steep  angle 
with  its  strinj^.  7.  Sirevrjth,  both  to  with- 
stand the  pressure  of  wind  and  to  stand  knock- 
ing about  while  on  the  ground. 

Though  not  absolutely  necessary,  a  vertical 
backbone  down  the  centre  of  the  kite  seems 
desirable.  The  crosspieoes  to  hold  out  tne 
material  transversely  may  be  in  front  or 
behind  the  cover,  but  what  is  bett^^r  still 
is  to  have  them  enclosed  in  seams  in  the 
material. 

A  difficult  question  to  decide  i.s  that  of  flexi- 
bility or  rigidly.  If  the  framework  of  a  kaie 
be  very  flexible,  it  may  ill  strong  wbids  so 
bend  when  struck  by  a  aliong  squall  that  it 

lessens  the  effective  area,  and  thus  automati- 
cally regulates  the  puU  on  the  line.  'Inis 
ehanoteristie  would  appear  to  be  most  de> 
sirablo.  I  hnrf>  arrange<l  kites  with  springs, 
so  as  to  fold  back  diedrally  when  struck  by  un- 
duly strong  pttffs;  hut  pnodeelly  I  most  own 
that  so  far  1  luivo  not  succeeded  in  devising 
any  veiy  eatasfaotoiy  arrangement.  The  same 
may  be  said  as  regards  spring  applied  to  tiie 
bridle  so  as  to  allow  the  kite  to  Automatically 
present  a  different  angle  to  the  wind,  accord- 
ing as  it  i»  strong  or  light.  In  practice  a  stiff, 
rigid  kite  is  generally  the  most  satisfaotoiy, 
even  though  the  pull  on  the  line  may  in  conse- 
quence be  as  variable  as  the  changes  of  wind 
foroe. 

\V1  jit  T  have  hitherto  found  to  ho  the  host 
form  all  round,  ts  cme  nearly  hexagonal  in  out> 
line,  stretohed  on  a  fnmeworic  oonsisting  of 
three  poles  of  equal  Jength,  one  forming  an  up- 
riglit  "  backbone,"  the  other  two  placed  across 
it  at  right  angles  to  form  "  orosspieoee."  This 
form  of  kit©  is  very  simple  and  portable,  as, 
when  the  backbones  unshipped,  the  kite  (with 
its  bridle)  can  be  rolled  up  on  the  crosspieces. 
When  flyhg«,  sll  the  oentral  square  fonts  a 
powerful  rnnimvity,  or  rather  two  concavities 
divided  diedrally  by  the  backbone  to  give 
stsedinssB,  whOe  the  top  triangle  prevents  all 
tendency  to  "(op"  TYA?,  pattern,  for  dis- 
tinction, I  have  designated  "  levitor.  '  As  re- 
gards size,  I  ilnd  the  most  oonvenient  to  be  jl2 
feet  high  and  12  feet  wide.  Thi.^;  is  about  the 
largest  size  that  can  be  bandied  easily.  The 
poles  are  as  long  as  can  be  oonvelliently  trans- 
ported in  one  piece.  Such  Idtes  wei|^  com- 
plete from  5  lbs.  to  7  lbs.  aroording  aa  they 
are  intended  for  light  winda  or  strong,  and 
have  an  area  of  about  110  square  feet.  I  have 
aboot  fonrteen  aneh  kites.  My  laigeet  kite 
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««•  86  feoe  hig^,  ooffitMiting  800  aquam  feet, 
but  tLLs,  tliough  I  flew  it  on  some  twent;^ 
different  occasions,  I  found  to  be  rather  \m-  ' 
vieldy.  I  bare  one  24  feet  which  is  more 
convenient.  I  am  still  not  qoile  dgofafed 
whether  It  is  pracf  ically  best  to  use  one  or  two 
large  kitee,  or  a  number  of  small  ones,  for 
liTtiBg  wai^  aneh  •»  »  naa.  Bmall  kite* 
are  handier — thtiy  aro  lighter  for  a  given  an>a 
(since  veiy  large  kites  necessitate  very  lai^e 
polee),  and  if  one  beconws  damaged  it  is  more 
easily  replaced,  and  if  an  accident  occurs  to 
one  kite  while  flyiug  in  mid-air,  there  is  not 
necessarily  a  sudden  collapse  of  the  whole 
apparataa.  On  the  othw  hand,  1%  IdleB  an 
Btmpler  to  make,  and  requiro  bnt  ono  adjust- 
ment. They  soom  to  float  more  steadily  in  j 
goaty  irinda  (ainoe  they  am  aoted  on  a  | 
number  of  yariaWe  cum^nts),  there  is  less 
complicatioa  of  strings,  and  t.iey  are  probably 
move  eAeieat.  I  have  frequently  tried  an 
appendugo  liko  the  rudder  of  a  ship,  wineh 
has  a  decili  (Ily  steadying  elfoct. 

There  is  one  form  of  kite  which  calls  for 
Special  comment.  It  ia  known  ae  fhe  "Hiu^ 
t?rave"  or  "box"  kito,  having  been  invented 
by  2yir.  Hai:ig;rare  in  Australia.   I  have  here  a  J 
qpochBen  wliieli  wfil  more  readily  convey  an  | 
idea  of  its  peculiar  construction  than  a  long  ' 
deaoription.  You  see  it  is  like  two  bozee  with  I 
their  lida  and   bottoms  knocked  out  and  | 
connected  a  short  distanoe  apart.   This  kind  ! 
of  kite  has  fotuwi  great  favour  in  America, 
where  it  has  been  used  for  many  purposes, 
indnding  the  high  ascents  for  meteorologieol 
purposes  at  the  BIuo  Hill  Oh-?rvrttory. 

My  own  expehenoe  with  such  kites  is  raUiar 
limited,  biri»  in  pnotioe  I  Iiaive  found  them 
possess  very  little  advantage  over  other  good 
forms,  and  I  am  onable  to  comprehend  at^ 
very  special  theoretioal  advantage  in  them. 

Such  a  form  of  kite  is  bound  to  be  heavy,  and 
I  will  endeavour  to  show  later  on  the  theo- 
retical objections  to  a  heavy  kite.  The  average 
weight  of  those  uaed  at  the  Bine  WSl  Obaerrar 
tory  is  about  •!  lb.  per  sq.  ft.  of  sustaining 
surfaoe.  My  "levitor"  kites  (which  are  of 
mneh  laiger  riae,  and  should  thenltee  be 
heavier  iu  proportion)  averaging  '05  lb.  per  sq. 
ft.  That  is  just  half  the  weight  for  a  given 
area.  It  is  almost  bound  to  be  more  compli- 
cated and  difficult  to  fold  Hp.  Being  heavier, 
I  have  always  found  a  ITargrarc  more  difficult 
to  get  up  in  light  winds.  In  very  stroug  winds, 
though  the  Hargnire  may  perhaps  be  steadier 
than  any  othor  sinplo  lino  kito,  thern  is  no 
comparing  it  for  steadiness  with  one  on  a  sys- 
tem of  duplex  linea.  St31,  for  oatCain  purpooea, 
such  as  attaining  great  ebnrtioaa  in  atrong 
winds,  it  may  be  uaefol. 


As  regarAi  lefcaining  linea,  I  hare  general^ 

uaed  one  of  three  systema:  (1)  the  usual  singlle 
line;  (2)  the  "duplex,"  with  the  two  lines 
lixed  apart  so  that  they  join  the  kite  at  an 
angle  of  about  60  degs. ;  and  (3)  the  "  rein"  w 
st<^oring  linea  (for  small  kites),  in  which  too 
duplex  lines  are  held  together  in  the  hand,  and 
uaed  like  raina  for  alewiiiig  tiie kite. 

The  first  system  is  employed  if  it  is  desirable 
to  get  out  a  gireat  length  of  liae,  or  for  towing, 
and  when  steadiness  is  not  a  matter  of  import- 
ance; the  second,  when  great  steadineoa  ia 
desired;  and  tfn^  tliird  for  steering  kite<:, 

In  using  several  kites  together,  there  are 
aeveral  diffarant  methoda  «f  attarfiing  them , 
best  explained  by  diafinms 

a.  The  "duplex"  applied  to  several  kites 
(difllenltto  apply  more  than  two  or  tiireeldte 

h.  "Parallel'  system,  each  kite  presenting 
the  same  angle  as  the  <Mie  below  it,  and  thus 
the  whole  system  is  under  control. 

c.  Single  line  passing  through  the  kites. 

d.  Single  lines,  each  lower  kite  hering  n 
"  back  bridle." 

«.  tadapandattt  kitae  "hoiking"  the  line. 
Each  of  these  eystems  is  applicable  nndar 
certain  circumstances,  and  a  combinatum  of 
one  or  mora  ia  often  need. 

I  have  here  a  specimen  of  a  kite  fully  fitted. 
By  this  system  of  runuing  thimbles  it  can  be 
used  so  as  to  fly  indepenHently  on  a  single  line, 
or  duplex  on  two  lines. 

I  also  have  a  model  to  show  what  I  l)elieve 
ia  the  best  method  of  auapending  the  car  to 
Ufb  the  man.  In  tUa  he  ia  paifcetiy  atee^. 
It  cannot  swing  or  rotate. 

Aa  re^urda  materials,  I  have  found  that  U» 
the  fnmeworic  of  aD  hitea  there  ia  nothing  Hke 
bamboo,  though  this  material  may  be  obtained 
in  many  different  varieties,  some  not  so  suitable 
as  others.  I  have  tried  various  sorts  tof  wood, 
j  bat  have  always  been  diaaatiafled  with  it.  It 
is  genertUly  <oithor  too  heavy  or  too  brittle. 
1  Male  bamboo,  though  vecy  strong,  is  too  heavy 
I  or  toe  fleafUe.  The  aame  hi  an  inoraaaed  d^ 
groo  mnr  said  of  steol  tubing.  The  thin- 
nest steel  I  could  obtain  is  veiy  much  heavier 
than  bamboo  of  somewhat  the  same  diameter, 
even  though  it  may  be  stronger.  If  of  muca 
less  diameter  it  doee  not  possess  the  roquisdte 
rigidity.  It  ia  of  ooorae  also  much  more  ex- 
pensive. 

The  cover  I  have  usually  w\A^  of  lipht  cam- 
bric, which  is  very  satisfactory,  seldom  tearing 
unless  through  catching  in  some  tree,  etc.  For 
vc^ry  lip;ht  kites  I  have  tried  silk,  ajid  also  gold- 
beaters' skin.  Paper  is  a  wretched  material, 
even  for  the  roughest  modala.  It  fa  ae  UnUe 
to  got  torn  oven  betoiw  an  experiment  can  he 
completed  with  it. 
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Jfot  uonkge  1  h»VB  giBoemlly  used  Italmu  ur 
RttMiaa  hemp.  Steel  wire  ought  to  possess 
great  advantagee;  but  in  practice — at  all 
fronts  for  oxporimental  work — itq  liability  to 
kink,  to  get  rusty,  to  attract  U^tning,  aud  its 
airinranliues  to  haacUe,  render  hemp  prefer* 
•Me. 

Lei  me  add  a  word  against  all  metal  cUp- 
liooln,  spring  swivels,  etc.,  wbidi  I  at  int 
used  much,  but  soon  found  to  be  imrclLi^le. 
heavy,  and  generally  unsatisfactoty.  Wooden 
toggles  and  eye-splices  are  mncli  to  be  pre- 
lefTCU. 

T  mirtVtt  ompha^ize  the  fact  that  these  -re- 
marka  un  the  materials  uaed  in  kite  o(mstnio- 
tkni  ere  derived  Arom  ray  own  ezperieooe. 

Careful  exporinionf ors  in  America  have  oomo 
to  other  coQolusicnu.    (Vide  Marvin,  Millet, 
Lamson,  etc.) 
I  will  now  say  a  few  wofds  M  legtfde  the 

pmrtirn.1  working  of  kites. 

In  vury  li^ht  winds  there  may  be  a  difficulty 
is  getting  •  kite  up.  Then  it  ie  beat  to  lay  out 
A  long  single  line  alonp  tho  ground,  say  200  or 
800  yards  Song,  let  one  end  be  attached  to  the 
Mte,  and  a  nun  held  the  other  end  and  rem 
with  it.  Tho  kite  will  tlius  ri.so  up  into  tlio  air 
some  900  or  400  feet,  even  though  it  be  a  dead 
eelm.  But  often  there  ia  » light  hneee  above 
which  is  imperoeptihle  below,  and  if  the  kite 
floats  of  itsf  If  its  strinp  may  bo  atfixtxl  to  a 
seoood  kite,  which  it  will  gradually  draw  up, 
and  thne  »  whole  aeries  cenied  vp  to  the  upper 
curront. 

Even  Tory  laxige  kites  may  be  got  up  in  this 
way.    I  have  aevend  timee  tried  towing  aueb 

Idtes  with  about  a  doeeo  men  running,  or  by 
attaching  the  kite  line  to  a  waggon  drawn  by 
horses.  By  both  those  methods  a  man  han 
been  lifted  up. 

Thn  Rubi('<  t,  of  the  upper  currents  of  the  air 
has  been  diMsusKed  by  Mr.  Douglas  Archibald, 
who  oondueted  »  eeriee  of  kite  esperiments 
which  toml  to  prove  thnt  fVi  '  volnrirv  ilwavK 
increaaes  with  altitude,  and  in  the  proportion  of 


balloon,  which  may  be  very  useful  in  military 
operatKNU  ae  well  as  for  aU  purposee  %faere  a 
lofty  look-out  vof  be  desirable.  1  have  actually 
been  lifted  up  on  alwut  ©iphtwn  different 
occasions,  eometimcs  going  aa  high  as  100  fe*>t 
(the  Unit  of  the  perpendieukr  rope).  I  bam 
also  Ipt  up  vmights,  equal  to  that  of  a  man, 
;i00  feet  high;  and  1  believe  that  the  height 
attamablo  ia  chiefly  dependent  on  the  lei^ 
of  available.   The  kite  area  has  varied 

from  300  ..o  800  nquare  feet.  In  most  caaee  I 
have  used  from  three  to  eight  kites,  but  have 
also  made  asceota  with  one  kite  of 600  ^qtiarefeel 

2.  To  lift  a  torpedo  or  lafge  ohar<j<«  of  ex- 
plosive to  be  wafted  over  a  finrtificatiou,  etc., 
I  have  lee  up  soiao  hondredi  of  pounds  weight 
and  Boiit  it  off  ovor  a  placu  half-a-milo  off. 

3.  To  take  up  a  photogmphic  camera  so 
arrange  ae  to  obtain  »  photograph  of  tiw 
countiy  beneath.  I  haire  here  lomo  qyootmeno 

t^ikon. 

4.  To  sail  boate,  for  which  purpose  kit^ 
■eem  most  suitable  as  the  boat  can  sail  veiy 


when  V  and  v  represent  the  velodties,  and 
H  h  the  corrospotuUn^  heights. 

In  strong  windi>  it  is  usually  best  to  use 
duplM  Hues,  the  ground  end  fixed  to  pegs  or 
to  trpcs,  et<".,  so  that  tho  wind  blows  up  be- 
tween them.  In  strong  winds  tho  retaining 
line  or  lines  ■hoidd  alwi^  bo  seeonly  fixed 
before  the  kites  are  let  up,  elae  it  may  be  im 
possible  to  hold  them 

As  lar  aa  practical  utility  goes,  I  have  used 
Idtea  for  th»  foUowiag  purposea:— 

I.  To  lift  a  OMtt  Mmilarly  to  a  captive 


cloHo  to  tho  wind,  and  witb  no  fear  of 

sizmg. 

5.  To  draw  a  eart,  which  may  be  very  useful 

in  open  country.  It  Ls  surprising  tho  amount 
of  power  the  kites  possess  even  in  a  light  wind. 

6.  Commuucation  between  ahips  at  sea,  by 
which  letters  and  paroels  can  be  conveyed  ■ 
without  the  nproi^sity  of  lowering  a  boat. 

Also  for  signalling,  getting  ropes  to  other- 
wise innoesiiblo  planes,  and  many  other  pnr- 

pOBSO. 

n.— THEORETICAL  PRINCIPLES. 

The  theoretical  phno^es  of  kite  flying 
seems  to  have  received  but  little  attention  finmi 
scientbts.  Professor  C-  F.  Marvin,  of 
Washington,  has  recently  published  two  mono- 
graphii,  "  Kite  Esperiments  at  the  Weather 
BuTCOtt,"  and  "The Mechanics  and  Bquilibrittm 
of  Kites."  which  practically  ronstitutn  the  cn- 
tin<  literature  (in  English)  on  the  subject,  ex- 
cept for  a  few  remarfca  in  Ifr.  Cbanuto'a  In- 
teresting work,  *•  Progress  in  Flying  Machines," 
and  in  the  "  Aeronautical  Annual,  189tt,"  while 
the  scientific  cesoarches  of  Professor  8.  V. 
1«i«ky  ("  Aerodynamics  "0  also  throw  pnat 
light  on  the  subject. 

In  Older  to  linvestig^te  the  results  of  the 
feraes  actiag  on  a  Idte  we  will  assume  thai  it 
is  a  fl.^t  plane,  and  ^hnf  kho  wind  blows  in  a 
steady,  horizontal  course.  These  ocmditions 
are  practically  but  asUtom  met  with,  ithe  kite 
surface  usually  forming  a  variety  of  curves 
and  plane.s  nt  mrious  anglc»,  while  ?the  wind 
is  always  variable  both  in  force  and  direction. 

Theflo  are  two  fdroes  acting  on  the  kite  in 
oppomtion  to  the  retainmg  lino— vis.,  the  wind. 
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and  the  weight  o(  the  kite.  The  wind  acts  in 
wrond  wqn ;  it  pwoo  on  tfa*  wliole  mtAa- 

surface  normally  to  tTio  general  piano  of  the 
kite ;  it  acts  on  the  front  edees  and  on  any 
projection  tending  to  drire  t£e  kite  in  tbe 
direction  of  its  centnl  rertiool  axi<; ;  and  it 
acte  on  the  retaining  ImA.  There  may  also  be 
»  MrtuB  amoont  of  "tkm  Mction/'  tlioii^ 
this  is  probably  a  very  unimportant  factor.* 
Ia  Fig.  3  let  A  B  repreteufc  a  rertical  section 
«f  th«  Idte ;  O  W  ^  wind  piMsnra,  which  will 
ha  nt  right  aac^  to  the  plane  of  the  kite ;  ( 


the  angle  presented  by  the  kite  becomes 
smaOer,  while,  on  the  other  hand,  the  f  one 
of  gravity  or  vei^t  remains  tho  same  in  in- 
tenaitgr,  bat  booomes  more  peipeodicttiar. 
The  fraotal  pmanre,  ae  »  rale,  incroaoM 
slightly.  Therefore,  as  the  kite  approaches 
the  xenith,  the  total  resultant  beoomea  more  at 
i^t  aa^M.    (Fig.  4.) 

On  starting  tlu«  kite,  the  string  will  naturally 
be  nearly  honzuntal,  as  M  0.  The  diiectioa 
of  poll  baing  O  S,  tlw  kite  will  liM  opwwd, 
until  the  atring  oomea  in  4iie  poaitiMi,  0  M. 


Fici.  S. 


O  0  ropwanta  gnmigr,  or  the  wei^t  of  the 

apparatit" ;  O  R  tho  "  frontal  pressure,'*  that 
is,  the  edge  resistance  of  the  kite  and  cords 
and  all  projectiona  to  the  wind.  Then,  by 
completing;  the  p;i.r.inelo^;nun,  we  get  O  S  for 
the  total  rssultoat,  which  gives  tho  force  and 
diraction  wlnoh  the  nlring  has  :to  oppose  in 
order  that  the  kito  shall  rem.oin  in  eqiulibrium. 

From  this  figure  it  will  readily  be  i^>parent 
how  nnportant  are  the  proportjonate  relations 
of  woipnt  and  frontal  pressure  to  tho  effective 
wind  force,  in  that,  aa  the  latter  (O  W)  in- 
CTBases,  tho  total  reaoltcmt,  or  direction  of 
puU,  becomes  more  and  more  perpeadioidar  to 
tno  kito.  Ilenco,  with  a  beavy  b't^  in  a  very 
IiRiit  wind,  tho  string  will  pull  at  such  an  au^e 
that  the  kite  cannot  rise  to  any  gnat  hei^^t. 

'ho  kite  rises  in  the  air,  pivoted  about 
the  baite  of  the  string,  the  diiection  of  the 
wind  forae  vaaaaina  the  aame— 4liat  n»  nonnal 
to  the  surface — but  it  le<»ens  in  inteoafgr  «a 

"  "  Tho  friction  of  tha  air  ih  inapprrrisble.  Thi»  f»ct 
mn  T  K«>  <iiAt«<l  at  tb«  rcanlt  o(  mj  own  expsrliaantc,  aod  of 
W.  I  ki  n  esp«rUiMoli  Of  otbsn."— VMl.  Laagli^ 
'*  AcxudyMinioa." 


If  it  rises  above  tius,  it  will,  vi  oouraa,  he 
blown  Irack  to  the  position  O  N". 

Hitherto  we  have  taken  the  point  0  as  tho 
centna  of  effort  of  the  wind.  But  in  pnwiioe 
thi*  exact  poinl  is  not  mtf  to  And.  lldreoTer, 

FlO  4. 


as  wfll  pTOMently  be  diown,  it  ihifta  ahont 

accordingly  to  the  ariqlo  nf  the  plane.  Toover- 
oome  this  practical  difficulty  a  "bridle"  is 
naod.  Thia  oonaiaU  <l  Btrinna  fiaod  on  the 
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kite  at  points  above  and  bolow  the  place  of 
the  oMtra  of  flffort,  and  oonnsoted  togethea- 
m  the  gmnmd  line.   Tho  mo  of  the  bridle, 

then,  19  to  automatically  adjust  tho  dinjction 
to  tho  pull  of  tlie  string  towards  tho  centre  of 
effort. 

Tlio  action  of  this  contrivance  can  be  more 
easily  uudorhtood  if  we  suspend  a  rod  horizon- 
taDy  by  a  piece  of  stiing  find  to  its  eeiiti»> 
If  a  wfiL^it  !  c  booked  on  to  tho  rod  on  one 
side  of  ita  centrei  it  at  once  tips  up.  The 
MBM  ooottn  with  a  Uto  in  which  ^he  string 
is  affixed  to  ono  point — directly  the  wind  force 
is  greater  on  one  side  than  the  other  the  kite 
ttuit  tip  up.  But  now  if  we  put  a  bridle  on 
the  rod,  i.e.,  suspend  it  ^by  two  Btrin^  fixed 
apart  on  tlie  stick,  and  held  togeth(>r  ahovo  it, 
a  weight  can  be  hooked  on  to  any  point  be- 
tmem  the  strings  without  the  rod  tiipping  np  i 
to  any  groat  extent.  Under  such  circum- 
stances the  rod  will  be  inclined  until  tae 
weight  (or  rather  the  oentve  of  gravity  cS  the 
whole)  iiangs  just  bolow  tho  point  of  suspen-  I 
aton.  In  the  kite  this  means  that  saoh  an  [ 

Fia. 


angle  will  bo  presented  to  the  wind  tlnit  the 
pull  of  the  string  will  point  towards  the  centre 
of  prasaaro*  I 

With  a  plane  surface  placed  at  right  angles 
to  a  current  of  wind,  the  oenbe  of  the  [figure 
wili  be  the  centre  of  effMt,  and  it  would  be  | 
oomparatively   easy  thus  to  determine  tue 
exact  centre  of  effort  of  any  given  kite  were 
it  not  for  a  Liw  of  nature  only  recently  deter- 
nioedt  which  is,  that  aa  a  plane  presents  a  less 
angle  to  a  fluid  impinging  ujwn  its  surface,  the  ' 
centre  of  pressure  moves  ^forward  towards  | 
front  edge  of  that  ptoae.  Thsrafofe,  as  a  kite 
rises  in  the  air  tho  angle  dt  presents  to  the 
wind  becomes  less,  and  theivfore  the  centre  of 
praaadre  ahifta  forward. 

The  oxperinicnts  of  Langley,  .Toossel,  and 
Kummer  practically  agree  in  showing  that  the 
centre  of  'effort  woifa  forward  of  the  contre  of 
wea  iMoording  to  the  fomrahi— 

d      fflU  ~  "-H  sin  ftl  Tj. 

it  being  the  length  of  a  square  plane,  which  , 


may,  of  oouxse,  ^ro  a  slightly  different  reeolt 
to  the  ontiosry  shape  o(  ft  kite. 

I  have  ahready  refonad  to  the  "diednl'* 
angle  of  a  kit<»  ,.':ivinc;  <;tAhilit.y.  The  raMOV 
for  this  in  eofiiiy  uemuubirated. 

ABC  (Fig.  iS)  Tafresents  a  horixonUd  section 
of  a  kite  having  a  conaidf-rnVIn  diedral  angle. 
The  arrows  show  the  direction  of  the  wind 
fnrae  agMwat  th^  inn  aidea.  Nowi  in  atrong 
winds  many  twiris  and  eddies  are  found  in  the 
wind  currents,  just  as  one  sees  them  in  a  rapid- 
flowing  river.  Such  eddies  cause  uneven 
pressures  to  be  pradnoad  on  diteant  parts  of 
a  kite.  If  then  a  greater  pressure  is  suddenly 
brought  to  beer  on  the  side  A  B,  this  side  is 
diireii  back,  and  ft  smaller  aa^e  is  prjMnted 
to  tho  wind  ;  wliilo  tho  othfT  ^ido,  B  C,  is 
pressed  forward*  and,  by  becoming  more  at 
right  angles  to  tlie  dirsdaon  «f  the  wind,  takaa 
a  greater  pressiu^,  and  thnft  eiinilibinini  im 
automatically  restored. 

It  has  been  poiutc'^l  out  that  this  form  of 
kite  has  less  tendency  to  rise  high ;  the  reason 
of  this,  toOj  ift  ei^ieabto.  The  bending  back 

6. 


3  4 

of  the  sides,  of  course,  diminishes  the  effective 
area  of  the  kite— that  is,  wind-pressure  is 
dtminishad ;  but  the  weight  and  frontal-prea- 
sure  remain  the  same.  Hence  the  resultant 
pressure  acts  less  perpendicularly. 

Fio  6. 


CURVED  SURFACES. 

We  began  1>y  a86uniing  {that  tho  kite  was  a 
flat  plane,  which  it  seldom  is  in  practice.  The 
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action,  howovor,  of  a  curraQt  uf  air  impia^g 
on  a  curved  surfaoe  is  one  very  little  unaer- 
st()<  '  T  ^hink  wo  can  oxplaiu  tho  action  of 
a  iuto  wh(»e  whole  vertical  section  consists  of 
OM  oonc»T»  ourro,  aiut  which,  I  tuerB  said, 
in  IWaetiM  is  alwnys  inditK'd  to  "top"  over 
into  tli0  mtald.  On  the  principles  already  ex- 
pla^Md,  w«  caa  undentaad  htm  the  t*><""^"^ 
towards  the  upper  portion  of  the  curve,  where 
the  aorfaoe  presents  a  small  angle  to  tho  wind, 
are  advaneed  fmrard,  and  that  the  xeetdt  will 
Ix'  u  strong  vipwarrl  prcssuri'.  WHion  tlio  kito 
has  nssQ  to  a  given  height,  tho  angle  presented 
iij  the  front  porttOD  «f  the  onira  wiU  have  he- 
less  and  less,  owing  ^to  the  direction  of 
poll  of  the  string,  vntil  it  m  ahaolatelj 
horiaantal,  and  then  not  'only  is  thera  no 
pressure  on  the  front  part  of  tho  kito,  but  tho 
wina  will  pais  over  the  top,  and  cause  the 
flexible  material  to  thiTor  and  beg,  m  that  all 
buoyiiiicy  is  lust,  imd  it  then  naturally  loll^ 
over  anit  spills  out  its  'wind. 

DUFLBX  LINES. 

The  theoretioal  advantagaa  of  **dapl«K" 

Itnos  can  be  explained  in  tho  same  mnimor  as 
thoee  of  the  hhdle.  If  a  horizontal  section  of 
the  Kite  be  trioBB  it  will  be  Hln  the  rod  ans- 
pdnded  by  a  string  from  tlio  contro.  If  the 
wind  pressure  oomeo  on  one  side  the  stick  or 
crosepiece  of  'the  kite  b  tilted  over.  This  will  at 
once  cause  the  whole  kite  to  be  driven  away 
to  one  side,  and  thus  in  a  variable  wind  the 
kite  will  be  continually  moving  from  side  lo 
aide.  Directly,  however,  we  suspend  the  rod 
by  two  strings  it  npparont  that  no  shifting 
of  the  Wfloght  or  pressure  can  cause  it  to  move 
(ne       6,  Na  4). 

TAIL. 

It  may  be  as  well  to  inquire  into  the  rauvn 
d'etre  of  the  taU.  It  la  not  likdy  to  have 
bean  applied  to  Ubee  all  thoM  years  without 
»ome  reason.  Now  we  koow  tliat  a  badly-con- 
straoted  kite  is  liable  to  ton  over  ^d  dive 
to  the  ground,  or  swing  from  side  to  side. 
How  csn  this  bo  prevemtodP  If  the  lower  end 
caja  be  iiept  down  o&d  bock  the  kite  cannot 
o^size.  II  a  heavy  weight  were  attached  to 
the  bottom  of  th«  kite  any  irregular  movement 
would  set  it  s winging  like  a  pendulum,  and 
this  aotton  would  pnAaUjr  be  inonased  until 
tho  kite  revolved  right  round.  Moreover,  tho 
weight  would  simply  tend  to  poll  the  kite 
atar^ght  downwards  towaida  the  graond.  On 
the  other  hand  if  a  long  light  tail  were 
attached,  t*o  a«  to  be  driven  back  by  the  wind, 
it  would  have  a  tendency  to  pull  the  kite  flat. 
^  contriving  the  two,  judiciously  adding; 
weight  to  abng  tail«  the  desired  zMolt  may 


be  obtained  of  rectifying  tho  faultia  of  a  badly> 
QOnatiiieted  kite. 
It  is  often  difficult  to  get  pmotioe  to  agree 

with  thc'or)-.  Tliu  ■  for  instjuico,  according  to 
theory,  if  the  wind  blowing  at  about  60 
miles  an  hour,  the  pressure  en  a  plane  surface 

at  right  angles  to  it  should  bo  at  tho  mtc  uf 
12  lbs.  per  squaro  foot.  Thus  on  100  square 
feet  It  should  be  I^IOO  lbs.  But  if  the  angle 
be  inclined,  even  to  30  degs.  with  tho  horizon, 

tho  nominl  should  bo  .8  of  thi;.,  tha»  i^,  960 
IKs.  Practically,  howovor.  though,  i  have  had 
out  kites  to  test  tueir  pidl  during  stnng  gslsSy 
1  liavo  no  record  of  a  1(K)  ft.  kit»^  <n  *T  pulling 
more  than  250  lb«.  uu  tiie  string,  and  tiud 
amount  ia  quite  exceptional. 

Will  n  (  on  -idering  what  weight  can  be  lifted 
by  a  kite,  and  to  what  height  it  ban  be  raised, 
the  foroee.  acting  on  Hie  string  must  be  oon- 
sidortKl.  Those  forces  are  the  weight  of  tlie 
line  and  the  pressure  of  the  wind  upon  it. 
Ttaeea  cause  the  line  to  hang  in  a  curve,  more 
horizanftdi  near  the  ground  and  moro  perpen- 
dicular near  the  kit.o.  Tlio  total  force  thtw 
acting  tangent  to  thc^  string  (commonly  called 
the  "  pull  ")  niiiy  be  divided  into  two  forces  of 
"lift"  ,111(1  '"drift,''  th.Tt,  is,  a  force  ar-tfng 
verticaby  upward  and  one  actmg  horizontally 
in  the  direction  of  the  wind.  Now  it  can 
readily   bo   utulf^rstood    tluit  tlie    "  lift"  is 

greater  in  proportion  near  the  kite  than  near 
the  ground,  while  ths  "  drift"  nay  become  so 

great  near  tho  ground  as  to  pul!  t)i,i  linohori- 
aontally,  and  not  even  lift  it  off  the  g^round. 
But  «i  oomparmtividy  shoit  Knss  snd  in  a  good 

wind  this  curve  is  not  of  importance.  We 
have,  however,  to  consider  the  effect  of  hang- 
ing a  heavy  weight  on  the  line.  That  portion 
above  the  weight  will  remain  at  tlie  angle 
caused  by  Uiq  pull  of  the  kite.  But  the  angle 
of  the  string  below  can  be  readily  found.  • 

DIB0US8I0N. 

Tb»  CStttmsB  said  the  eacpflrinuDts  of  Obp> 

tain  Powell  o.stabli.shetl  a  good  many  facts  which 
had  an  in^^ortant  bearing  on  thia  interasting 
subject,  and  the  explanatioBS  he  had  gmn 
were  very  clear.  He  had  had  tlio  privilege  of 
seeing  and  taking  part  in  some  of  the  experi- 
ments  carried  oat  last  week  at  Houndow,  and 
seeing  how  the  kites  actually  peifotmed.  As 
was  shown  in  one  of  the  slides,  the  kites  were 
aometimes  rather  unsteady,  and  swayed  about ; 
the  frot  was  that  tho  wiiid  was  rwf  vaijahie 
indeed,  and  n1*-lim;[;h  at  the  surfa*"'^  of  tbf 
ground  it  might  seem  to  be  steady,  yet  when 
teetea  by  liisee  kiftss  a  little  way  up,  it  did 
not  remain  steady  many  minutes  together. 
Some  of  the  prinoiplea  whioh  had  been  estaO- 
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Ikhed  by  Gsptain  Powell,  as,  for  instance,  tuo 
application  of  two  strings  to  keep  the  Idte 
stoady  and  guide  it,  and  make  it  fly  evon  at 
Mj>  angle  to  the  wind,  were  very  important  in 

Sractico.  A  kit*  which  would  only  fly  in  the 
irection  of  tlio  wind  would  be  of  com- 
paratively little  srorvioe,  because  it  seldom 
h&ppcned  that  the  wind  blow  eiuMtiy  in  tbc 
required  direction,  tio  was  hardly  prepared 
to  find  that  so  much  had  been  already  aocoui- 
plialied,  «iid  was  rery  glad  tfa»t  the  rabject  of 
norr)ruuitTcs  hid  lulvanotHl  so  far  within  tue  last 
threo  or  four  years.  Kites  would  bo  useful, 
not  only  for  military  purposes  but  also  to 
travellers,  and  he  had  no  doubt  tluki  if  Nansen 
bad  had  kites  which  wpre  ra«;y  of  maniptdation 
ho  woold  have  beou  able  much  more  readily 
to  overcome  suino  of  the  diffloultiM  ho  ttet 
with  in  his  Arctic  expedition.  In  connection 
with  sledging  ue  should  think  they  would  be 
of  great  tue,  and  would  be  eveileble  where 
balloons  were  out  of  tho  question.  An  inter* 
national  oonfereooe  on  the  subject  of  aeronau- 
tics WBB  thmtij  to  be  held  ftt  Strassbuig,  when 
the  use  of  boJlooiie  and  kitee  would  be  uis- 
euned,  chiefly  in  connootion  with  meteorology, 
with  the  view  of  ^aluctiug  a  number  of  stations 
when  obaerrations  might  be  nnde  ainittl- 
taneously  on  tho  physuul  pbeooBiena  of  the 
atmo^bere  over  a  lai^e  area. 

Mr.  B.  H.  Soote,  F.R.S.,  aaid  e  special  oom- 
mitteo  had  been  appoinf«^d  ut  tli*'  Afftcoro- 
logical  Conference  in  Paris  in  1896  to  study 
the  question  of  sinnltaneoos  balloon  aflcents 
for  tli'>  p'irpo<«>  of  maldnp  ohsenalioiis,  some 
carryuig  human  observers,  and  others  only 
instraments,  and,  on  thvse  occeskms,  balloois 
had  been  -  t  i  rt^xl  at  the  same  time  from  Paris, 
Straaabuig^  Berlin,  Munich,  and  in  one  or  two 
cases  from  St.  Petersburg,  in  order  as  it  were 
to  take  soundings  of  the  atmosphere  on  tho 
same  day  at  diflferent  points.  Ho  had  received 
notice  of  a  meeting  of  this  committee,  which 
was  to  be  held  at  the  end  of  the  month,  from 
Dr.  Hergesell,  tho  head  of  the  Meteorol<^ical 
Institute  at  Strassbuig,  chairman  of  the  omu- 
mtttee,  and  also  agned  by  toe  weU«known 
naino  of  Hfoiisieur  de  Fonvielle.  He  saw  that 
ooe  particular  section  of  the  programme  was 
devoted  to  the  ttso  of  kites,  for  which  Mr. 
Botch  was  j;oinn  to  fumi»h  an  account  of  hLs 
experiences  at  Blue  Hill.  The  committee 
would  deal  particulaiiy  with  a  form  of 
apparatus,  the  kite^aUoon,  of  whieh  he  be- 
lieved the  inventor  was  present.  Ife  iiTidtr- 
stood  that  an  ascent  was  to  be  made  with  one 
of  these  Ute-baltooBs  during  the  eoofersnoe. 
He  should  ho  glad  to  receive  p  i])  r  from  any 
one  who  had  anything  to  communicate  to  the 
oonfenace,  and,  if  auffideat  notioe  were  given 


him,  to  procure  invitations.  They  were  much 
indebted  to  Captain  Baden-Powell  for  the 
trouble  'he  had  takon  in  preparing  the  paper. 

Mr.  Douglax  Arcliihald  said   ht?  had  boon 
much  interested  in  hearing  tho  experience  of 
Captain  Powelt,  wfaidi  ssemed  to  -bear  out 
practically  rcsiilts  which  Profissor  Marvin  had 
deduced  theoretically,  as  stated  in  his  recent 
worit,  and  he  must  say  that  in  these  matters 
ho  preferred  the  deductive  to  the  inductive 
method.    He    ccmsidered  Profesisor  Marvin's 
worii  on  kites  was  perhaps  the  best  handbook 
on  the  subject,  and  he  had  done  good  service 
in  working  out  tho  theory  so  fully.  Captain 
Powell  had  dealt  more  with  the  kites  them- 
selves than  their  applieatioas,  on  which  sob* 
jr»ct  ho  thought  there  was  room  for  another 
paper.   There  was  an  immense  field  open  in 
tha^  dircotton,  for  tins  was  a  scienoe  which  had 
been  too  lon|<  neglected.    Until  he  first  resusci- 
tated kite  flying  in  188:<  it  had  been  buried  in 
oblivion  since  1847.    He  had  recently  tried  to 
intetest  the  War  Office,  but  was  told  that  the 
military  authorities  did  not  think  i*  rM-^o-^^^riry 
to  experiment  any  further.   Ue  was  sorry  to 
hearl^t,  becaase  be  thought  if  the  experimenta 
had  been  earned  a  little  further,  in  all  proba- 
hilitv  some  very  practical  resulti!  would  have 
been  attained.    lu  the  recent  Tirah  campaign  a 
few  kites  with  oametas  attaohed  to  them,  would 
have  heen  of  very  preat  uae,  and  niicfht  have 
given  information  as  to  what  was  ^oinfr  uu  at 
tiie  other  side  of  tome  of  those  very  steep  and 
inaccessible  hills     11c  had  lately  been  thinking 
out  one  or  two  fonns  of  apparstns  by  which  this 
could  be  accomplished,  and  was  confident  tbat 
it  would  be  quite  possible.   Some  people  might 
have  doulita  about  it.  but,  nt  ut'y  rate,  there 
could  be  no  harm  in  trying.    The  liargrave  kite 
exhibited  was  not  quite  as  it  was  described  by 
the  inventor.  He  met  Mr.  Hargrave  in  Australia, 
and  spent  an  afternoon  with  him  in  flying  his 
kite.  The  front  and  back  were  fastened  together 
with  wirea  or  bamboos,  and  there  were  also  cross 

struts,  so  that  the  whole  tliiiij;  was  rigid.  It 
was  y)robable  that  Captain  Powell's  kites  were 
lighter,  but  he  thought  some  form  of  the 
Hargrave  was  the  most  satisfactory,  especially 
in  a  heavy  breeie,  but  h»»  hnd  not  seen  Captain 
Powell's  in  action,  and  could  not  therefore  judge 
of  their  relatiTemerite.  He  agreed  that  bamboo 
was  by  far  the  best  material  to  use.  People 
often  said,  how  could  you  get  up  a  kite  when 
there  was  uo  wind  ?  but  that  was  a  pure 
assnmplion ;  we  were  at  the  bottom  of  an  aerial 
ocean,  ar  i  very  few  knew  what  was  going  on 
above.  Some  years  ago — in  1883,  1884,  and 
1886— he  made  a  great  many  experimant^  and 
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he  remembered  that  frec^ueatljr  hia  kites  were 
up  iD  the  air  pulling  tiretnendoiidy  when  he 
could  hare  lit  a  matcli  without  the  slightest 
flickerincj  wh-re  lie  wa«  standing.  That  usually 
occurred  at  mght,  and  it  bad  been  shown  by 
ProfcMMr  MtTfln  uid  othen  thai  night  wm  the 
best  time  for  flying  kites,  chough  it  might  not 
be  the  moat  conrenient.  During  the  day  the 
air  waa  mon>  diatvrbed.  There  ma  a  qwition 
4rf  the  ai^areniduorqiMncy  between  ohawfatioii 
and  theory  with  recnrd  to  the  pressure  and 
lifting  power  which  ought  to  be  cleared  up. 
He  heliered  ii  aroae  in  great  meaaufe  from  eoo* 
tinuin;?  to  nso  an  olil  formula,  which  ha^l  hcen 
shown  to  be  erroneous,  the  co-efficient  being 
feally  -0096  hutead  of  •005.  The  wh<da  nbjeet 
was  one  which  rcqnired  working  at  rathiV  than 
talking  about,  and  he  should  like  to  ^pa  more 
.  people  paying  attention  to  it,  aud  applying  it  in 
variova  waja.  It  waa  alreaclj  tued  fSor  photo* 

ijraphy,  and  he  had  I  <  ii-fi  recently  from  naval 
officers  that  it  would  be  rery  useful  for  com- 
mnnioatiott  between  ahips  at  sea.   For  scientific 
pofpoaaa  generally,  itwonktao  doubt  come  into 
use  for  ascertaining^  pressnrps  and  temperatures 
at  great  heights.   In  America  he  saw  they  were 
phuning  a  eetiea  of  kitea  at  high  level^  ao  aa 
to  form  iftobaric  charts  at  an  elevation  of  5,000 
feet,  which  seemed  rather  a  bold  idea.  When 
lie  waa  at  Blue  Hill,  on  one  occasion  he 
anpexintended  the  kite  flying,  when  they  elevated 
a  barograph  to  a  height  of  7,^00  feet,  and  after 
he  left  th»j  reached  as  high  as  9,000  feet. 
When  tiiey  eonld  carry  reeording  instnunents 
to  heights  like  that,  it  seemed  to  liim  they  were 
running  balloons  rather  hard.    Captain  Powell 
aidd  he  was  not  certain  whether  it  waa  more 
advantageous  to  uae  lavge  Utea,  or  small,  and 
he  aj»reed  that  it  was  a  matter  on  which  you  had 
to  compromise.   A  large  kite  waa  more  useful 
and  eonvenient^  bat  small  onea  wwe  more 
portable.     Mr.  £b»giftTe  once  said  that  ho 
thought  a  man  with  fire  of  his  kites  under  )iis 
arm  could  ascend  froui  the  top  of  an  omuibua. 
It  would  be  rather  an  anooraforlahie  place  to 
Btnrt  from,  prohriMy  ;  but  his  idea  wan  to  show 
the  degree  of  portability  possible.     lie  was 
rather  in  ftTonr  of  large  kitea  himaalf,  aa  they 
flew  better ;  but,  if  for  other  reasona  it  was 
dcsiraWc  to  h.tvc  several  smaller  onea,  it  was 
beat  to  have,  say,  three  at  the  top  and  one  or 
two  below.  It  had  been  ahown  1^  theoiy,  and 
he  believed  it  would  be  found  true  in  practice, 
that  the  best  arrangement  for  kites  tandem  was 
to  hare  a  buneh  at  the  top,  and  then  the  others 
erriatim  bdow.  The  greatest  pull  waa  ohtaioed 
where  you  got  tlie  greatefit  velocity,  and  the 
total  lifting  power  was  greater  with  such  an 


arrangement.  Since  he  invented  the  kite> 
balloon  aome  yeara  ago  lie  had  not  tonched  the 

subject  at  all,  but  when  in  Germany  last  year, 
he  heard  that  a  kite-balloon  of  some  form  had 
been  adopted  by  someone,  and  hoped  it  would 
prove  successful.  He  could  not  help  thinldag 
that  the  idea  had  something  in  it.  A  balloon 
rose  in  a  calm,  and  a  kite  rose  in  a  wind,  and 
when  yon  had  something  between  a  wind  and  a 
calm,  a  combination  of  the  two  seemed  to  be  the 
ripht  thin?.  When  the  wind  dropped,  the 
balluon  kept  the  kite  up,  and  when  the  wind 
roae  tiie  kite  hadatendenqr  to  keep  the  balloon 
up.  His  plan  was  to  have  a  hnlloon  with  a  kite 
fastened  iu  front  of  it  in  such  a  way  that  the 
kite  shielded  the  haUoon  from  the  efleet  of  the 
wind.  In  fact,  the  lato  Mr.  Charles  Spencer 
once  told  him  that  he  thought  of  it  as  a  balloon 
shield.  The  balloon  must  not  rise  much  above 
the  kite,  otherwlae  the  wind,  being  hoiiaontal, 
I  would  have  a  tendency  to  pull  the  balloon  away 
from  the  kite,  so  that  the  balloon  must  be  rather 
amaller  in  aeetton.  The  faatening  waa  effected 
by  means  of  straps  from  the  top  of  the  balloon. 
It  was  described  and  fig^ured  in  yulure  in  1884. 

Colonel  Allan  Cunningham  said  it  was  rather 
enrioOB  that  the  toys  of  a  thotuand  yean 
ago  should  be  now  utilised  for  military  purposes, 
but  it  was  not  quite  correct  to  say  that  kites 
were  only  now  being  used  for  the  purpose  of 
traction,  because  he  had  read  of  thair  being 
used  to  draw  carriages  and  boats  long  ago.  The 
modem  USA  of  the  war  balloon  also,  he  believed, 
proceeded  from  a  toj.  The  combination  of  Ae 
two  was  very  interesting,  because  the  captive 
balloon  was  at  its  best  in  calm  weather,  and  it  was 
very  difficult,  and  indeed  dangerous,  to  use  iu 
a  high  wind,  whereas  a  kite  was  diflicQlt  to  WW 
in  a  light  wind,  and  was  at  its  best  in  a  strong 
wind.  In  these  kites  they  saw  a  very  pretty 
adaptation  of  meana  to  ends— tiie  ahape  it  the 
kite,  the  shape  and  the  disposition  of  the  frame, 
and  the  combination  of  cords.    One  of  the 

Igi-eatest  ndvauces  seemed  to  be  in  the  adoption 
of  a  nnmber  of  eorda,  whieh  secured  that  gicat 
desideratum,  steadinei^i.  Tie  had  seen  them 
flying,  and  those  which  were  high  ap  were  very 
steady,  and  even  thoae  low  down,  probably  in 
consequence  of  these  attachments,  weie  fairly 
steady  also.  On  the  other  hand,  the  number  of 
cords  introduced  certain  practical  difficulties, 
each  pmnt  of  attachmrat  being  a  aonroe  of 
weakness,  and  on  each  orciusion  when  he  had 
seen  a  public  exhibition  something  gave  way, 
either  a  cord  or  its  attachment,  and  the  kite 
got  out  of  its  proper  po.sition.  If  there  waa  a 
man  up  ill  a  car  this  might  be  •laugerous.  Tht« 
exhibition  to  which  he  referred  was  at  Ipswich, 
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and  there  was  a  very  large  croird  preaent, 
vhioh  probably  WM  not  fivrotumble  to  mecen 

Tiie  kit«-ballooD  was  also  rery  interesting,  bat 
he  must  confeas  it  wfis  rather  ugly  to  look  at, 
and  a  ballouu  being  Bucb  a  delicate  object,  he 
alfraj*  Ind  a  fear  thai  ft  migM  be  injured  if 
anything  pnvc-  way  in  the  framework  of  the  kite. 

Mr.W.  F.  Eeid  said  he  happened  to  be  present  j 
at  Ipswieh  when  the  kitaa  irmt  np,  and  Chough  | 
there  was  a  little  hitch  at  the  beginning,  he 
thought  it  was  due  to  the  preBsnre  of  tlic  crcwd, 
which  led  to  the  rope  being  pulled  at  the  wrong 
moaataxt.  The  defect  was  loon  remedied,  how* 
ever,  and  they  went  up  all  right.   He  had  the 
pleasure  of  going  up  about  100  feet  in  the  basket, 
lie  thought  the  portability  of  the  apparatus  had 
hard]y  been  euflieietttly  dwelt  up^n.  On  the 
occasion  in  question,  he  saw  the  whole  thing 
being  taken  into  the  park  on  a  costermonger's 
barrow.  This  was  a  matter  of  great  importance 
for  military  purposes,  and  he  agreed  with  Mr. 
Archibald  in  thinking  it  was  a  great  jnty  that 
some  of  these  kites  were  not  available  in  the  war 
on  the  Indian  frontier.  One  mole  would  hate 
been  quite  suihcient  to  eany  eveiythiii^  neces- 
sary to  enable  onr  brave  eoldiers  to  see  what 
the  enemy  was  doing.   The  system  of  double 
linea  which  gave  the  power  of  altering  the  angle 
and  adaptiug  the  i)OAition  of  the  kites  to  the 
strength  of  the  wind  was  of  the  greatest  im])or- 
tance.   The  tail,  which  liad  constantly  to  be 
added  to  or  ahortened,  was  alwaya  a  nnieanoe, 
and   it  was  a  great  thing  to  get  rid  of  it 
altogether.    VV  ith  regard  to  the  lifting  power 
not  being  so  great  aa  they  would  require,  he 
found  when  experimenting  some  years  ago  that 
by  making  a  hole  in  the  centre  of  the  kite  you 
actually  gained  power  or  pull.    He  found  that 
if  be  made  a  centre  hole  and  iaetened  the  lidee 
with  india-rubber,  which  adapted  itself  to  the 
strength  of  the  wind  to  some  extent,  he  got 
very  favourable  results.    Another  application 
which  had  not  been  mentioned  waa  the  earing 
of  life  at  «ca.    A  kite  wouM  occupy  very  little 
space,  and  if  the  sailors  were  properly  drilled  so 
ai  to  use  it,  many  a  Talnable  life  would  be 
saved  when  a  ahip  got  on  the  rocks  near  shore. 
These  things  were  all  lalpiDg  forward  the  time 
when  we  should  be  able  to  navigate  the  air. 
Practically  a  kite  of  this  deaeription  was  an 

I  ;  '  iTie,  and  if  a  motor  were  substituted  for 
tltc  dtring,  you  would  be  independent  of  the 
ground.  All  the  infimnatioQ  gained  in  these 
reaearchtH  would  be  <A  great  value  hereafter, 
and  would  bring  us  more  rapidly  to  the  goal  of 
aerial  navigation. 

The  Chaimaa  aaidhe  waa  not  at  all  anipdaed 
at  Mr.  Reid'a  ctatemento  that  making  a  iMde  in 


t^e  kite  improved  it,  and  it  was  satisfactoiy  to 
think  that  if  Utaa  were  need  for  wacUIce  . 

pur]ioses,  and  the  enemy's  shot  made  holei  i& 
them  they  would  tiy  all  the  better. 

Captain  Baden-Powell,  in  reply,  said  they 
were  indebted  to  Mr.  Madnre  for  the  loan 
of  the  photograj)hs,   which  had  been  shown, 
which  were  taken  specially   for  his  inaga> 
zine.  He  had  never  aeeo  Mr.  ATolubaM*s  k!te> 
balloon,  but,  theoretieaily  it  seemed  to  him 
that  a  kite  and  balloon   combined  had  the 
disadvantages  of   both.    If  it  were  calm, 
the    balloon    wonld    go    better  without 
the    kite,  and  if  it  were  windy  the  kite 
would  go  better  without  the  balloon.    ITe  also, 
as    honorary   secretary  of  the  Aeronautical 
Society,  had  received  aome  patera  relative  to 
the  conference  at  Straasburg,  aud  should  be  glad 
to  furnish  any  information  with  regard  to  it. 
He  agreed  lhat  Mr.  Marvin's  pamphlet  waa  a 
valuable  eontribution  to  the  literature  of  thia 
aubjeet,  but  his  bigger  book  went  almost  too 
deeply  into  theory,  and  arrived  at  womt  con- 
elnriona  which  were  hardly  warranted  by 
experience.   His  experiments  were  almost  con- 
fined to  Hargrave  kites,  and  a  few  of  the  Eddy 
shape.   He  recently  had  a  letter  from  an  officer 
on  the  Indian  frontier,  in  which  he  aaid 
he  wi.shed  he  had  some  kite.H  out  there,  and 
this  was  rather  interesting  after  the  remarks 
wliich  had  been  made.    He  had  atated  tliat  the 
model  shown  was  not  a  real  Hargrave  kite:  he 
only  brought  it  to  show  the  <^"*nf>ral  idea.  ,\3 
!  to  the  crowd  at  Ipswich,  he  was  glad,  to  see 
thae  the  pabHc  were  io  much  intereated  in  the 
matter,  but  must  confeaa  that  he  had  the  great- 
est difficulty  in  getting  the  pt'r>j>lM  to  leare  the 
things  alone,  they  were  all  so  anxious  to  render 
aaaiataaoe  where  it  waa  not  wanted.  The  reaalt 

waa  he  had  several  mishaps.  There  was  some 
suggestion  about  danger  in  coming  down,  but 
he  always  had  a  parachute  fixed  above  the  car, 
ao  that  in  eaae  of  the  eovde  breaking,  it  wonld 
come  down  gently. 

Mr.  Spencer  asked  if  the  fabric  of  the  kite 
eonid  not  be  ao  framed  aa  to  act  aa  a  parachnte. 

Captdn  Baden- Powell  said  that  the  idea  had 
often  occurred  to  him,  and  he  had  tried  to 
arrange  it,  but  was  always  met  with  this  diffi- 
entty,  that  in  order  to  make  a  aaHafaetory  atart 
;  it  was  necef^ary  to  have  the  weight  to  be  lifted 
I  a  long  way  from  the  kite ;  the  kite  ought  to  be 
about  100  feet  up  before  it  would  do  any 
naeful  work  in  lifting,  and  it  wonld  introdnee 
great  complication  to  work  a  ])arachute  at  that 
distance,    lie  hoped  many  people  would  take 
,  up  this  subject  and  woik  at  it ;  it  waa  not  only 
luefu],  bat  ftomed  a  voiy  iatereating  amvaO' 
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ment.   He  had  even  beard  it  aaid  that  it  was 
IwttortiMngoV. 

The  Chairman  then  proposed  ft  cordial  Tote 
of  thanks  to  Captain  Baden-rowell,  which  was 
carried  munimouilj,  and tiM mofttiog  adjourned.  | 


Twenty' four  Hours  in  a  | 
Balloon, 


A  full  account  has  recently  beon  puMislitd  * 
of  one  of  tlie  iongeat  balloon  voyages  ever 
undertaken.   (In  point  of  duration  it  has 
bwn  beaten  at  least  oiice.)    The  ascent  was 
made  on  October  IDth  last,  at  Leipzig,  in  the 
great  ballooa  belongiug  to  MM.  L.  Godard 
and  B.  Snrooni,  which  had  been  used  for 
captive  work  throughout  the  summer  at 
thnt  ])laoe.  At  the  close  of  the  Exhil*ition  it 
was  decided  to  let  the  balloon  go  tree.  It 
was  therefore  epeoiftUy  fitted  for  the  event, 
the  large  annular  car  being  replaced  by  a 
smaller  rectangular  one.    A  novel  feature 
was  an  "equilibriator  "  or  guide  rope  of  steel 
wire  witii  ft  leaden  corn.  This  was  1 1  mm. 
in  diameter,  W  metres  long,  weighing  to 
kilogs,  and  wai  attached  to  the  eud  of  a 
hempen  rope  100  metrea  long  and  i5  mm. 
diameter.   A  guide-rope  of  cocoa  fibre»  80 
metres  long  and  10  mm.  dianiftor.  was  also 
Uken,  as  well  as  the  anciior  cable,  which  had 
a  braakingatrun  of  10,000  kiloga.  (22,000  lbs.). 
An  electric  liunp  w  is  taken,  aho  two  l.aro 
meters,  two  thermometers, a  hydrometer,  and 
other  instruments.    The  weights  were  as 
follow 

BfUloon  and  eqmpment   2,849  Iba. 

Eight  people   1,331 

ballast,  49  bags  of  5  >  lbs.   2,095 

Printed  jiapers,  10  packets  of  05  lbs.  950 

Personal  baggage    17<» 

Food  and  water  (four  meals)   1 76 

7,777  lbs. 

The  gas,  in  spite  of  having  Ix'cn  si.K  months 
in  the  balloon,  still  had  a  lifting  force  of 
b'9  lbs.  per  1,000  cubic  ft- 

The  balloon  was  in  charge  of  M.  L.  Qodard, 
with  M.  E.  Taupin  as  assistant,  and  the 
following  gentlemen  who  ascended:  It. 
Meischke,  6.  Duncker,  W.  Paul,  Prof.  M. 
Kr«is6^  VL  Halfter,  and  R.  Lencer. 

At  9.16  p.m.  the  order  to  let  go  was  given, 


and  the  balloon  rose  to  a  height  of  about 
1,000  ft.,  and  passed  over  the  town  of 
L<  ip/ig.  AliphtW.s.w  broezowas blowing 
about  twenty  miles  an  hour. 

For  the  fiiet  two  hours  nothing  spedal  is 
recorded.    At  seven  o'clock,  when  at  1,800 
ft.,  dinner  was  s»»rved,  and  the  aeronauts 
apparently  ditl  themselves  well  on  cold  part- 
rifi^  diampagne,  Ac  At  9  o'clock  the  speed 
was  sensibly  increasing,  and  lit,'httung  was 
noticed.   At  ten  o'clock,  the  voyagers  were 
between  Berlin  and  Frankfurt,  the  lightning 
WAS  Hashing  on  both  sides  of  them  and  peals 
of  tluiii<!«T  were  heard,  but  as  they  connted 
seconds  i>etweeu  the  ilaslies  and  the  claps 
thoy  feared  no  danger.    By  half*pa8t  ton 
it  was  raining  in  torrents,  and  ."iOO  IIm.  of 
ballast  had  to  be  discharged  to  compensate 
for  the  weight  of  water  on  tlie  balloon.  The 
altitade  was  now  only  5(X>  ft ,  the  storm 
increased  in  violence,  and  the  lightning:  came 
closer.   The  speed  of  travel  was  now  calcu- 
lated to  be  70  kilometres  (43  miles)  an  hour. 
The  aeronauts  appear  to  have  been  having 
anythincf  but  a  pleasant  time.    For  two  and 
a-hal£  hours  they  were  iu  the  midst  of  a 
thunderstorm,  *'  tired  and  very  sad."  By  half- 
past  twelve  the  lightning  Ijccame  loss  fre- 
quent, but  the  rain  continue<l,  and  towards  two 
o'clock  thoy  concluded  that  two  hours  more 
would  carry  them  over  the  Baltic  Sea*  During 
the  btonii,  \,tm  lbs-  of  l.allast  had  heeii  dis- 
charged, and   the  question  was  now  put 
whether  to  make  a  descent  or  to  continQ<>  tliQ 
journey.    M.  Godard,  after  inspecting  the 
liallast,  declared  he  could  rcfnain  another  ten 
hours  in  the  air,  and  as  the  Baltic  was  not 
more  than  400  kilometres  across,  and  that 
distance  could  l>e  passed  over  in  about  six 
hours,  it  was  decided  to  continue. 

The  balloon  was  now  1,2'J0  metres  up. 
But  the  spirits  of  its  occupants  required 
a  little  raising  with  champagne  and  cognac. 
The  course  of  the  balloon  had  now  changtMl 
slightly  more  to  the  eastward,  to  the  right 
of  Konigsberg     At  5.30  the  day  dawiietl. 
There  wjis  a  thick  fnir.  though  tlie  guide 
I  ropes  were  on  tlje  ground,  and   the  rain 
I  beating  in  under  the  balloon  wetted  its  oc- 
cupants, who  had  hitlierto  remained  fairly 
proti'Cted  by  a  collar  round  the  lialloon.  A 
considerable  speed  wjissiill  being  maintained, 
and  the  car  swept  into  some  tir  trees,  but  by 
'  till  iiwing out  three  Iniic.s  of  hallast  an  altitude 
of  4,000  ft.  was  soon  after  attauied. 

Towards  nine  o'clock  a  descent  was  made 
in  order  to  determine  the  direction  of  the 
course.    The  eud  of  the  guide  rope  just 
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trailed  oa  the  ground,  and  it  was  now  found 
that  the  wind  miut  be  from  th«  north. 

The  country  wn'^  ^vp1!  fTilt!\-;it'--rl,  and  frnm 
the  costumes  of  the  peasants  it  was  surmised 
that  the  voyagers  were  in  Rumia.  The 
aeronauts  were  for  some  time  unable  to 
ascertain  from  the  people  th<Mr  vvhfroahouts 
until  they  recognised  the  iiauie  "Grodno.' 
Hie  tpeed  ma  now  80  kilomettea  {4»  ndtes) 
Ml  hmir,  and  the  direction  of  the  wiad 
changed  to  E.N.E.    At  10.30  more  rain  came 
on,  and  the  ground   was  lost  sight  of. 
Several  layen  otcloods  were  passed  through, 
and  an  elevation  of  1,900  metres  attained. 
A  great  dejeuner  was  partaken  o£  at  ll.lR. 
Less  than  one-third  of  the  ballast  taken  now 
renieined,  but  a  steady  ascent  was  made  as 
the  sun  ghonc  out.    At  2-20  a  height  of 
a)S40  metres  (10,500  ft.)  was  reached,  the 
maadiDiim  eltitade  of  tiie  jovriMy;  bine 
tkft  thermometer  4  rleg.  C  ,   i  id   an  un 
mfn.ao  carpet  of  cloud  beneath,  forming  a 
graud  spectacle.    Soon  after  the  balloon 
descended  again  into  the  dondSt  and  arrange- 
meats  were  begun  tn  prepare  for  landing. 
The  frontier  of  Russia  was  again  crossed, 
and  it  seemed      though  the  ballooa  was 
making  for  home  again.   Rain  comrueru-ed 
again  whenever  the  voyagers  approached 
the  earth,  but  at  4.15,  after  a  tinal  toast 
had  been  cfarunk,  alt  arranged  themselves 
for  the  descent.    Again  the  wind  changed, 
and  the  balloon  took  a  more  southerly 
and  then  eststerly  course,  passing  just  to 
the  east  of  Brsslau.    At  five  o'clock  both 
guide  ropes   were  trailing.     Several  trees 
were  "cut  down"  {Jauchet)  by  the  steel 
guide  rope,  whioh  several  tines  stopped 
the  balloon,  and  the  hemp  rope,  which  unitod 
it  to  the  car  and  which  had  a  breaking 
strain  of  3,8i0  kilos.,  broke.   What  remained 
of  the  guide  ropes  travelled  well,  but  the 
lialloon  was  progressing  at  a  great  speed— 
115  to  1'25  kilom.   Only  nine  bags  of  ballast 
(225  kilogs.)  remained.    The  balloon  was 
passing  over  a  large  wood,  and  the  car 
i  r^^!u•rl  t}\f^  tree  tops.    As  the  edge  of  the 
wood  was  approached,  GoUard  let  go  the 
aaohor,  and  opened  the  valve.  The  balloon 
dragged  on  for  a  short  distance,  and  then 
q'lietly  collapsed,  and  a  most  satisfactory 
lauding  made.   It  was  exactly  6.38,  SO  Uiat 
the  journey  had  lasted  jut  14  hours  16 
minntcs.    The  descent  was   made  within 
600  metres  of  the  village  of  Taniau,  8ilesia. 
The  distance  travelled  is  estimated  at  l,eS5 
kilometres  (1,081  milesX 


NOTES. 


Intbbnational  Commissiox  for  the  Rx« 

PLOBATION    OF    THE    HlOH  AtMOSPHBEK.— 

This  Oonferenoe  assembled  on  March  Slat, 

at  Stragsburg,  under  the  presidency  of 
Dr.  UergesdU.  Reports  o£  former  ascents 
were  to  be  deseribed,  and  details  of  the 
methods  of  registralacm  gome  inta  Balloon 

and  kite  ascents  were  also  to  he  made.  It 
is  unfortunate  that  no  English  represen- 
tative was  able  to  attend.  Mr.  A.  L.  Botch, 
of  Blue  Hill,  represented  Anieriea  ;  M.  de 
Fonviftlle,  and  others,  Franco  We  shall 
look  forward  with  interest  to  the  resalks 
of  this  Oonferenoe. 

From  Lon'don-  to  Fr.\nce  ry  BAtrnnx  — 
Messrs.  P.  Spencer  and  Ooorge  Griffith  as- 
cended on  February  8th  from  the  Crystal 
Palace,  at  11.20  a.m.  The  Channel  waa 
reached,  in  the  neighbourhood  of  Dimgeness, 
at  a  quarter  to  one,  the  eievatiou  then  being 
5,500  feet.  The  Uiirty  miles  to  Boulogne 
took  about  an  hour,  the  balloon  passing 
directly  over  the  harl>our  at  a  height  of 
6,000  feet.  A  steady  rise  took  plsuje  over  the 
land  until  10.000  feet  was  attained.  At 
about  ^.iO  a  descent  was  made  at  Yerdiin, 
close  to  the  field  of  .Vginconrt. 

The  Paris  Exposition  of  1900.— The  fol- 
lowing gentlemen  have  been  appointed 
members  of  the  Committee  of  Administration 
of  Aerostation  :— MM.  Bouttiaux,  Oomraaud- 
ing  Isb  Co.  of  Aeros^ers  ;  Rspitallier,  Oom- 
manding  Battalion  of  Engineers ;  W.  de 
Fonvielle ;  Eugene  Godard,  Aeronaut ; 
Henri  Herve,  Aeronaut ;  J.  Joubert,  Meteoro- 
logist ;  Krebs,  Major,  Sapeun  Pompiers ; 
Lachambre,  Aeronaut ;  Lauriol,  Engineer  ; 
Renard,  Commanding  Battalion  Engineers ; 
barran,  Professor ;  Serpette,  Naval  Captain 
(late  Commandant  of  Naval  Aerostation 
P.u  k) ;  Tissandier,  Aeronaut. 

Army  Estimates,  1898-99.— The  amounts 
to  be  appropriated  to  military  ballooning 
this  year  are Instructor  in  ballooning, 
£rm  ;  engineer  stores,  ballooning,  .£4,950  ; 
Aldershot  balloan  factory,  isJOO.  Total 
jE5,750. 

A  NawNAvioABLEBaLLOOH.— Mr,  Doughs 

Neale  is  engaged  in  designing  a  new  form  of 
navigable  balloon,  which  ho  proposes  to  ex- 
periment with  shortly  at  the  Alexandra 
Palace-  It  is  said  that  the  motor  will  be  a 
gtfaw  engine  of  86  bonw-power,  weighing  less 
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than  half  a  ton,  the  fuel  i>eiug  oil,  and  that 
*  aerew  propeUer  will  be  placed  in  front  of 
the  "  bow  "  of  the  halloon.  But  the  inventor, 
not  unnaturally,  does  not  wish  to  publish 
further  details  of  his  scheme  in  its  preaent 
nnoertain  stage. 

An  Aeroplaxk  Propki.t^b. — An  intf^rcst- 
ing  test  is  reported  as  having  been  made  on 
Kovember  30th  of  an  aeroplane  propeller, 
designed  by  Professor  Langley,on  the  Mount 
HoUy,  Lumberton,  and  Medford  brancli  of 
the  Pennsjlvauia  Railroad.  The  car  used 
waa  of  the  jnmper  pattern,  and  weighed, 
togf'tlior  with  its  equIpnuMit,  :T,ftOO  pounds. 
On  the  rear  of  the  car  were  two  wings,  in 
the  shape  of  propeller  blades,  each  about  Oft. 
from  tip  to  tip.  The  framework  wa«  of  wood> 
I*  waa  covered  with  stout  muslin.  The  power 
was  furnished  by  a  gasoline  engine  of  6-horse 
power,  whieh  caused  the  wings  to  rotate. 
The  start  was  m.-wle  from  the  Pennsylvania 
railroad  freight  depot  in  Mount  Holly.  Prof. 
Langley  was  aocompanied  by  Mr.  J.  £. 
Watkins,  of  the  Smithsonian  Insiitation, 
assistant  train  -  master  Walter  Antrim, 
assistant  super\'isor  Wisman,  of  the  Penn- 
sylvania railway,  and  two  maehinista. 
When    tht*    engine  -farted,   the  car 

travelled  slowly  at  first,  on  an  up-grade,  but 
as  a  level  piece  of  track  was  reached  better 
time  was  made.  The  machinery  worked 
smoothly,  and  the  wiiigs  made  4()0  revolutions 
per  minute,  which  gave  the  car  a  speed  of 
between  5  and  6  miles  an  hour.  One  seetion 
of  the  road,  hetwecn  Mount  Holly  and  TiUm- 
berton,  was  traversed  several  times,  the  result 
being  the  same,  or  substantially  so,  each  time. 
The  amount  of  energy  developed  has  not  yet 
been  figured  out.  It  was  stated  that  another 
trial  will  be  made  over  the  same  road  by 
Vrdhmor  Langley  in  a  day  or  two,  on  which 
occasion  the  size  of  the  wings  niay  be  changed 
and  the  pitch  altered.-  J/ar/nnrri/. 

Tbk  Blce  Hill  Mkiuuhulouical  Kitk 
OBsmvATTOOT.— Regular  bulletins  are  now 
issued,  of  Avhich  we  have  received  two 
numbers,  giving  details  of  the  ascents  and 
facsimiles  of  the  **  Ifeieorograms,'  or  regis- 
ters of  the  instruments  used. 

Eddy's  "Hocsk'^  Kitks.— Mr.  W.  A.  Hddy 
sends  us  an  account  of  his  latest  device  in 
lites.  These  are  diaped  ezaetiy  like  a  small 
house  with  gable  roof,  the  bridle  being 
attached  underneath  the  floor.  Mr.  Eddy 
says  "the  apex  of  the  roof  of  ti»«  kite  has 
great  fauoyani^  which  I  am  obliged  to  otiset 
by  decided  oonTexiiiea  in  the  loww  floor  of 


the  kite.  '     They  are  constructed  with  a 
framework  of  light  spruce  sticks  and  a 
I  covering  of  paper,  and  are  about  three  feet 

scjuare. 

8viKKiTiFic  Balloomiku.— In  order  to  test 
the  accuracy  of  the  formula  of  Laplace  for 

deriving  the  altitude  of  a  balloon,*  Ac,  from 
the  barometric  record,  Cailletet,  to  whose 
ingenious  apparatus  for  collecting  uir  samples 
we  referred  in  our  articles  on  "Scientific 
Ballooning,"  has  devised  a  photographic 
camera  which  has  been  constructed  by 
Oaumont.  A  prismatic  box  is  suspended 
from  the  hallonn.  Lenses  are  ins<'rt<-d  in  the 
lower  and  in  the  upper  face.  Hetween  the 
two  a  band  of  sensitised  celluloid  is  moved 
by  a  clockwork  and  exposed  at  regular  inter- 
vals. The  one  lens  produees  an  image  of  flip 
scenery  down  below  on  the  earth,  the 
other  of  the  needle  of  the  barometer, 
whose  point  appears  near  the  centre  of  the 
phi»te,  which  has  a  size  of  13  by  18  centimetres 
(S  in.  by  7  in-)'  From  the  distance  on  the 
plate  between  two  prominent  objects  on  the 
ground  the  height  of  the  Kalloon  can  bo 
derived.  Satisfactory  experiments  having 
been  made  with  this  apparatus  on  the  Eiffel 
Tower,  Hermitt^  and  Besancon  took  it  up 
j  with  them  on  October  2 1  in  their  new  balloon 
I  of  1,700  cubic  metres  capacity,  a  gift  of  the 
Russian  scientist,  Balaschof.  The  weather 
was  tenipe.stuous,  and  the  balloon  descended 
after  a  trip  of  four  hours,  having  attained  an 
altitude  of  S,S(K>  metres.  The  camera  is  said 

to  have  answered  very  well  ;  2*1  photographs 
I  were  obtained.   The  apparatus  is  now  to  be 
secured  against  the  influences  of  very  low 
temperaturee. 

BAiJ.ooy  AND  Tr.\M('ar  Cot^lidb. — A  mre 
and  sensational  mishap  occurred  some  time 
ago  on  the  Templehof  field,  Berlin.  In 
the  yard  of  the  Military  Aeronautic  Depart- 
ment two  balloons  stood  ready  to  be  let 
loose.  One  was  a  captive,"  and  secured  to 
its  cable  car,  the  other  was  being  held  down 
by  soldiers.  All  at  once  a  strong  gust  of 
wind  seized  the  free  balloon,  wrenched  it  out 
of  the  soldiers'  hands,  and  carried  it  off  with 
lightning  speed  into  the  clouds.  AloKWt  at 
the  same  time  the  second  balloon  was  caught 
away,  and  dragged  the  car  at  a  tremendous 
speed  out  of  tiie  barrack  yard  and  across  the 
Templehof  field.  Tn  crossing  the  high  road 
it  collided  with  a  fearful  crash  with  a  tram- 
car,  which  was  upset.  It  is  wonderful  that, 
although  there  were  five  passengers  in  the 
car,  no  one  was  injured.  Two  soldiers  who 
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htd  been  dragged  some  Utile  distance  by  the 
Mloon  WM  slightly  bart<  The  other  balloon 
was  report pf]  to  hav«  cimaod  the  Kuaauui 
frontier  about  noon. 

Balixmn  Net  op  Spidbss'  W«a— Accord- 
ing to  tiM  Tenipg  correspondent  at  Antanan- 
arivo, a  special  fine  net  made  entirely  of 
Apiders'  webs^  is  being  manufactured  in  the 
prafewi<mal  scboot  at  AntananariTO.  The 
process  is  a  very  slniple  one.  The  thread  of 
JseveraU  dozen  spiders  is  wound  on  winders, 
the  quantity  produced  by  each  spider 
ranging  from  15  to  40  yards.  The  oovering 
of  the  wei>  is  removed  hy  repeated  washing, 
and  the  web  made  into  a  thread  of  eight 
•tnndfl.  When  thethread  is  spnnit  is  easily 
woven  into  a  gauze  which  is  very  fine  hut 
very  strong  It  is  to  be  used  for  an  experi- 
mental covering  of  a  navigable  balloon  by 
M.  Kenard,  the  head  of  the  French  military 
lialloon  school  a(  (^halals,  near  Paris,  who  has 
been  engaged  for  many  years  in  experiment- 
ing in  aerial  navigation.  It  is  believed  that 
the  difference  in  the  weight  of  an  ordinary 
covering  and  the  spiders'  web  net  will  make 
a  great  improvement. — DalzieL 

Recent  Publications. 


Sifyrifrt  of  Jiallunn  A(Iv<  niuren  (F.  Mundelh 
Loudon :  buuday  ^Suhooi  Uuion,  Is.  6i.X  is 
merely  a  popular  account  of  starding  and 
adventurous  balloon  joumeySt  fandfttliy 

illustrated. 

£x/tloralion  oj  the  Air  hy  Meatu  of  Kites 
is  a  new  publication  by  the  Blue  Hill 
Metforoloi^ieal  Observatorj-.  Tt  is  di%'ided 
into  three  part«.  The  lirtit  on  "  Kites  and  i 
Instramentst"  by  S.  P.  Pergusson,  gives  a  | 
short  historical  skelcltof  the  subject,  followed 
by  details  of  the  construction  of  the  kites 
used  lu  the  experiments,  as  well  as  the 
various  instruments.  Then  follows  a  series 
of  lahl o<5,  givuig  the  results  from  the  Kite 
Meteorographs,  while  the  third  part  consists 
of  a  discussion  of  the  records  by  H.  Helm 
Clayton.  The  work  is  car^ttUy  got  up,  with 
good  illustrations  and  iiiimerous  diagrams, 
and  is  wortii  careful  study  by  atl  kite  tlyers. 

Andrie  wtd  kit  BatlooM  (Westminster: 
A.  Constable  &  Co.,  68.),  from  the  French  of 
Henh  Lachambre,  who  built  the  balloon,  1 


^nd  A.  Machuron,  his  assistant,  who  was 
present  at  the  start.  This  book,  giving  a 
complete  history  of  Audree  and  tlie  balloon 
in  which  he  has  ascended,  is  somewhat  dis- 
appointing in  several  respects.  It  is  fully 
illustrated  by  a  number  of  good  photographs, 
but  many  of  them  are  of  no  special  interest, 
and  several  good  photographs  have  appeared 
elsewhere  which  might  well  have  been  in- 
cluded to  make  the  book  complete.  The 
frontispiece  is  a  rather  fanciful  coloured 
sketch,  and  no  map  is  given.  Another 
matter  is  unsatisfactory— newspaper  reports 
at  the  time  gave  various  versions  of  the 
pigeon  message  received  from  AndrtV;,  and 
in  this  book  two  quite  differeat  versions  are 
given  at  pages  10  and  30R,  and  it  is  on  this 
point  that  reliable  information  is  required. 
A  facsimile  of  the  message  is  reproduced, 
which  we  suppose  must  settle  the  matter, 
the  appended  translation  being  "good 
journey  eastward.^,  10"  south/'  but  if  this  is 
so^  why  put  in  the  words  (on  page  10)  good 
progress  towards  the  nortli"  ?  A  good  dual 
of  the  book  is  occupied  with  M.  Laohambre's 
personal  feelings  and  doings  during  his 
journey  to  Spitsbergen  in  1806.  On  the 
whole,  however,  this  13  a  most  interesting 
and  complete  account  of  this  unique  aud 
extraordinary  Polar  expedition,  and  should 
form  a  necessary  addition  to  (he  library  of 
every  aeronaut. 


Foreign  Aeronautical 

Periodicais* 


L'Abeonautk  (Paris),  Januaiy .-  "  Our 
Thirty-first  Year,"  by  W.  de  Fonvielle,  re- 
counting briefly  wliat  liaa  hajipened  sincf 
this  journal  was  first  started  in  18G8.  *'  Three 
Ascents  of  the  Balloon, '  Pdgase^' "  A  lettei- 
from  If  Godard  with  reference  to  the  ballooa 
journey  of  24  hours. 

FiJ'niitrff :  "  On  the  Minimum  Effort 
Necessary  to  Sustain  a  Flying  Apjjaratus." 
Note  by  Capt.  Marootti  on  Viscomti'  Deoazes 
paper.  "Lessons  to  th<:  Pupils  of  the  P'rench 
bohuol  of  Aerial  Navigation— Meat. '  Extracts 
translated  from  Major  Moore's  paper.  A 
communicat'.on  from  Colonel  Toucho  on 
"  CalcoUtions  of  the  Hesistance  of  the  Air." 
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March:  "Ascent  of  a  Balloon  of  7r>oCu1)ic 
Mcten."  New  Method  of  Producing  Hydro- 
gen. Hofman'a  Aeroplane. 

La  France  Akriewxe  (Paris).  1—15 
t/anwary.- "Study  of  the  Means  to  Employ 
to  Atlttiti  the  Triumph  of  the  ilosistance  of 
the  Air."  Long  article  by  JoberL  "The 
Conquest  of  the  Air  by  the  Direction  of 
Balloons." 

1 — 15  FArtutrjf  :  ^'Aerooantios  from  Day  to 
Day."  "The  Wind." 

1 — 15  March :  "  Philosophy  of  Aerial 
Navigation,"  (coi^tiuuedX  J.CorellL  "Wingsl 
Wings ! "  by  M.  C.  Du  IV>ney. 

iri-ai  March:  "An  Aerial  Voyage,"  by 
B.  Bouchard  (continued). 

ILLUSTRIRTB     ArR0NAUTIH(7UK  MiXTBEl- 

LOIfOEir  (Stratsburg),  January:  **Leonhard 
Sohncke,"  life^  with  portrait.  "  American 
Gliding  Experiments,"  O.  Chanute  (illns 
trated),  iu  English  and  German.  "Tui<nig 
the  Temperature  at  Heights."  "  The  Equip* 
mont  of  the  Balloon  Section."  by  Lieut, 
ilintcrstoisser,  Commandant  of  the  Military 
AeronaatioalEitablHlitMnt.  "The  Elongated 
Balloon  and  Experiment!  with  the  Alumin' 
ium  Balloons  in  Berlin,"  (iUu5tr:iti  <l).  "  New 
Kite  Experiments  at  the  Blue  Hill  Observa- 
tory,** A.  L  Botch  (in  Engliah).  **The 
History  of  the  International  Balloon  Ascents," 
by  l)r.  Uergesell.  "  The  Mechanical  Principle 
of  Soaring  Flight."  Opinionson  the  Design 
of  Aeriat  Apparatos."  Notea,  ftc 

Zkitschkiit  rrE  LrKTScnuTAUKT.  Fehru 
ary:  "On  the  iudueuce  of  Vertical  Wind 
Cnrrents  on  tiie  Behaviour  of  Free  Billoons," 
H.  B.  von  Siegsfeld.  "Flight— Particularly 
that  of  Birds  ',\m\  Tnspcts,"  Mentz.  "The 
History  of  the  international  Balloon  Ascents, 
Prof.  Aenmum.  Notes. 


Notable  Articles* 


Jan.  Etvtif      Siicntifiqut      (Paris).  —  "  The 

Sctawarz  Balloon  ;  "  "  Ao  Ascetsijo 

of  TywDty-foot  Romrs." 
I].   Machinef  )  .—"  An  A«mgiax.9PwapMu" 

Prof.  Langlky. 
IX.  English  MitkaMU.—"  The  New  GnidaUe 

Balloon,  &c."    E.  Wilson. 
•I.   Enginttr  —"  Soariog   Bitdt."  Major 

FULLERTON 


Feb. 


Cas$i$r's  Msgasiat,  "A  BailooD  Rall- 
way.'* 

Organ  der  M  ilUnrwittensthafllichen  Veriitu 
(Vieona).— "BaUoonlng  in  the  Naval 
Service." 

lo.   Daily   Chrotiuie.—"B»XU>eiBi^  AcKMS 

the  Channel." 
Z2.  Daily  CkronUle.—'  New  Flying  Machine.'* 

Mr.  Neil's  dirigible  balloon. 
14-   New  York  Htntld.      Eddy's  New  Hoote 

Klles."  (Illustrated.) 
96.   Deutsche  Httrts  Ztitung  (Berlin).— "The 

Influence  of  BallooDiog  in  the  Wan 

of  the  Future." 
Mar.       MtOmfft  Htguiiie.—"  LBttots  from  the 

Andr^e    Party."    and    "  Where  is 

Andree  i  "   Two  good  articles,  with 

aoBwroiw  excallaot  aod  intematlBf 

illustrations  from  photographs. 
Mar.  4.  JounuLl  of  the  SoeUty  of  Arts.—"  Kites : 

Thdr  Theory  and  PracUce."  Capt. 

Baden-Powsll.   (RqiriBled  in.  this 

journal.) 

10.  Morning  Ltadtr.  —  •'  In  Search  of 
Aadrto."  (lUmlraiad.)  Godaid's 
new  scheme. 

w6.  Cat$tWs  Saturday  Journai.—"  Shall  we' 
Em  be  Able  to  Fly?" 


Applications  for  Patents. 


131.  January  j  Graf  Ferdinand  von 
Zbppeun.  improvemente  in  and  Relating 
to  Navigable  Balloone. 

304.  January  5  Thomas  Hawkins  and  Frank 
S.  D.  ScoxT.  Improvemente  Jn  or  Relating 
to  AeHal  8hlp«  or  Veaaela. 

657.  January  8.  William  Caird  Lindsay. 
Glasgow.  Fan  Action  Suitable  for  Aerial 
Locomotion,  &c. 

2,086.  February  3.  L.  W.  BaoNnwBLL  {A. 
WBczrRA.  iiungary).  Improvemente  In  Fiylng 

Machines. 

3,515.  February  12.  Lbohakd  S.  Blackdbn, 
Cambridge.  Flying  Maohlne  Balanoing  Qear. 

3.022.  February  if'.  Nils  Pearson  Tiiean-her. 
Improvemente  in  Driving  Chains  and  Chain 
Wheeie  for  Flying  Maohinee  and  other 

Driving  Gca"*. 

4,257.  February  21.  Douolas  Nbals.  Edio- 
burgh.  Improvemente  In  Navigable  Balloone. 

4,268.  February  31.  Douglas  Nbalb,  Edin- 
burgh, improvements  in  Machinery  for 
Propelling  and  Steering  Air  Veeeele. 
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4,842.  February  28.  James  St.  Clair  Lbgge. 
Dablin.    A  New  Motlva  Power  for  Mctor 

Cum  Flying  Machines,  and  the  like. 

5,49d.  March  7.  Frbdbkick  W.  Bknmbtt, 
PeogiB.  An  Improved  Maohlne  fbr  Ppopelling 

a  Balloon. 

7,214.  March  25.  Charles  Ritzikger. 
Improvement  of  a  Parachute  for  Escaping 
from  Fire  and  Aoddento  of  Aeronauttaml 
Workera. 


Patent  Published. 


From  ibe  lllmtrattd  OJkuU  Journal. 

19,978     September  9.  1896.    Captive  B.1I 
loons     RiBDiNGKE,       Eisenhammerstraaso  23. 
Atlgifaiifg,  Geniaay. 


Relates  to  the  in  .  cntion  described  in  Specifica- 
tion No  iS,773,  A.D.  1HQ5.  To  a  Rirdl"  '  is 
attached  a  robe  / ,  which  passes  around  a  puliey  .1 
on  Che  holding  down  rope  ;  the  ends  of  the  rope 
b  ue  secured  at  the  windw.-ird  end  and  near  the 
middle  of  the  leogtb  of  the  balloon  A  respectively  ; 
the  ear  is  sepportsd  by  a  slmller  rape  attached 
to  the  middle  and  leeward  end.  The  apparatus 
ia  steadied  by  a  kite  or  aerostat  C.  comprisii^  two 
•oBuler  bnof^aat  chamben  covered  irilba  fiibrie 
which  Is  kept  distended  by     eeterii^t  tbraegh  i. 


r  The  ropes  are  attached  as  shown  in  Fig.  3,  and 
the  apperatos  najr  be  provided  «Hth  a  tan.  Sabty 

valves  0  on  the  balloon  A  cnmprisc?  n  s!er;v"  O, 
Fig.  4.  the  end  of  which  ia  turned  in  and  secured 
bjr  elitttle  eoidi  S;  an  abaoraal  rise  fai  prenove 
atntdies  the  OGida  and  opens  the  end  of  the  deeve. 

m 

United  States  Patenta. 

508,038.  January  25.  C  S.  WaaowBLi..  Stam- 
ford, Cov.n     Poldable  Kite. 

606,777.  tebruary  S.  C.  J.  Gheinek.  St.  Louis. 
Mo.  Multiplane  Klto, 


French  Patents. 

(Qsas  VI..  3.) 

270,264.     Hbrkbnrath.     Aerostat  with 

RE\diating  Qaa  Chambers. 
271,505.    DiVNiLBV.sKV.     System  of  Aerial 

Apparatus. 
271.512.     Varici.f      Means    of  Directing 

Balloons  to  Deviate  from  the  Aerial 

Current. 

271.948.    Ar.KR     Dirigeablo  Balloon. 
272,572.    Koch.    Apparatus  tor  Aviation. 
With  Fixed  Winga  and  Paddle  Wheels. 

German  Patents. 
(Oass  77.) 
APPUCATI0N5. 

Z.  2,072.  CooNT  P.  Zbppbum,  Stuttgart.  Eton* 
galea  Aerial  AppnratuB  with  Lifting 
Vessels  Arranged  One  Betund  Another. 

B.  10,061.  Dr.  R.  Bkbkbn,  Dresden.  Trans- 
posing Contrlvanoa  for  Flying  Ap» 
paratus. 

R.  10,6<U.  Dr.  H.  Rodolfh.  St.  Gears  hansen. 
Captivs  Balloon  with  Kits  Plans. 
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lOTICE  TO  WBSCRIBBBS  HUD  mm. 

It  has  been  deoided  th«t  the  sphere  of 
usefulness  of  this  Journal  will  be  greatly 
enlarged  if  the  price  he  redtiped.  In  future, 
therefore,  the  price  will  be  ONE  SHILLING 
per  eopy.  Unlem,  howttver,  the  obenlation 
increases  in  proportion,  it  will  be  impn^sihle 
to  maintain  this  Journal,  at  all  events  in 
its  present  form.  All  thoM  interested  in 
this  subject  are  therefore  earnestly  requested 
to  do  all  they  can  to  increase  the  circula- 
tion of  the  Journal,  and  to  send  their 
snbseriptioii  (four  shillings)  to  the  pub- 
h'sliers,  instead  of  rolyinp:  on  seeing  tho 
publication  hi  a  public  library  or  other 
institution.  Those  who  have  uieady  sest 
subscriptions  for  the  year  will  be  entitled 
to  two  more  numbers  of  the  Journal. 


NOTICES 


or 


 ♦  • 

A  Meeting  of  the  Council  was  held  on 
June  24th,  when  tlio  following  gentlemen 
were  elected  Members  of  the  bociety : — 
Capt.  the  Hon.  L.  Kmo-Nosz.,  Horsloy 

Towers,  Lcatherhead. 
H.  WiLS  N  Fox,  Ssq.p  16,  St.  Swithtn's 

Lane,  E.G. 
The  Right  Hon.  Visoount  MominioBBEs, 

Junior  Carlton  Club,  S.W. 
liieut.-Colonel  C.   \,v.  M.  TaiIiOB,  6, 

CoUep^e  Lawn,  Cht  lti  nham. 

B.  liA DEN  POWELL,  Capx., 

Htm.  Set; 


Meeting  of  the  Aeronautical 

Society. 

A  AlbLTiNG  of  the  Aeronautical  Society  was 
held  on  June  24tli,  at  4.30  p.iD.,  in  the  IlaU-  of 
tho  Society  of  Arte,  Viscount  Mountmorrcs  was 
in  the  chair,  and  there  was  a  large  atteodance 
of  risitorL  After  a  atateinent  had  been  made 
by  the  Hononuy  Secretary  referring  to  the 
Bntisfactory  prf>pTCfl8of  the  Society,  tlic  following 
Paper  was  read  by  Mr.  Davidson,  numerous 
Photographs  being  tliTOWn  OH  the  ■Gteeo  to 
iUestiate  the  leotore. 


THB  FLYING  UAGHtNlE  OF  THE  FUTUBB. 

Tho  subject  of  my  paper  to-day,  namely, 
"  Mochnnical  Flight,"  has  no  doubt  until  quit© 
locently  boon  considcrod  with  much  ridicule, 
and  it  is  probable  the  greater  number  of  the 
piililic  are  of  opinion  that  tho  problem  h  still 
a  long  way  from  being  practically  solved .  I 
trust,  tuymmsr,  that  I  nay  be  elile  to  go  a 
certain  diatnnco  tliis  afternoon  townrfl><  con- 
vincing you  that  travelling  swiftly  and  cafely 
by  air  is  not  the  mere  dream  df  sangnme  fn> 
vontors,  liko  myself,  but  is  fast  approaching 
the  practical;  and  I  hopo  to  infemst  you  in 
tho  subject  by  suggesting  a  few  of  tho  probable 
uses  to  which  tho  nir-cnr  of  the  future  will  he 
put,  whilst,  at  the  same  time,  I  will  endeavour 
tu  correct  some  of  the  generally  accepted, 
hnt,  I  Bineerelj  believe,  erroneous,  ideas 
of  what  successful  mcrlmnical  flight  means. 
I'heso  ideas  given  forth  by  those  who  have  not 
really  studied  the  question  in  relation  to  the 
law3  of  nature  are  very  much  to  blame  for 
causing  the  ridicttle  to  which  I  have  just  te- 
f erred. 

For  instance,  many  of  mj  friends  soggaat 

that  tlirro  is  .it  IcTst  one  important  and  re- 
deeming fcatiu'e  in  connection  with  my  own  per- 
sonal efforts  at  the  solution  of  the  pioUem. 

They  call  it  an  important  and  rcdoominp;  fea- 
ture, bocau'io  they  believe  it  wUl  prevent  my 
coming  very  seriously  to  grief,  or  hurting 
anyone  else,  namely,  my  determination  to 
Kt.ort  my  air-car  from  (li(>  I(>vol  of  the  ground, 
and  not  to  attempt  a  Iliicht  from  tho  top  of 
St.  PaiU'R  or  the  ISffel  TOwer,  as  many 
im-i^Ino  is  tln^  correct  manner  of  .starting 
tiio  first  Hying  macltine.     Tlio  general  public 
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appear  to  if^m  the  mere  fact  of  the  neoes- 

sity  of  ^'i  ffiriL'  up  t  -  tho«o  lofty  pinnacIoN 
before  starting  to  &y  down.  At  any  rate,  I 
tiuBk  H  will  1w  ftduittod  in  regard  to  my  air- 
oar  thai  it  cannot  pcssiUy  liU  if  it  has  not 
first  risen,  and,  if  by  its  power  it  is  capable 
of  rLung  even  a  few  feet  from  the  ground,  then 
one  wry  Importaiit  part  of  the  problem  will 
haro  h<x>n  materially  advanced.  I  hope  this 
afternoon  to  convinoo  you  that  I  havo  abso- 
lutely proned  that  with  the  present-day 
ehanical  appllanct's  and  onpnci-rinK  t-kill  we 
are  now  porfoctly  capable  of  constructing  a 
■trnetvra  that  will  lift  itself  by  its  own  energy 
int<^  the  air,  and  ns  it  ban  long  been  proved  by 
the  gliding  machine?!,  to  whicli  T  will  refer  later 
on,  that  a  large  structure  can  be  made  to  sup- 
part  heavy  weights  by  gliding  through  the  air ; 
then,  if  we  combine  the  two,  and  cause  the 
equilibrium  to  be  absolutdy  maintained  by 
antomtatie  neans,  yon  will  have  the  flying 
laacUne  of  the  future." 

The  air  to  ua  is  stiU,  if  I  may  ao  call 

lewpluekypioiMerB.with  balloons  and  other  rough 
and  unready  means  have  to  a  certain  extent  been 
successful  in  their  attempts  to  explore  and  investi- 
gate the  natnie  of  this  great  highway,  hut  they 
have  met  with  a  considerable  number  of  dis- 
asters— and  for  why  ?  I  suggest  as  a  very  simple 
reason  that  the  effects  have  been  individual,  and 
not  coUectiTe;  that  as  yet  there  baa  been  no 
properly  organised  and  sufficiently  well  bac]ced> 
up  endeavour  to  deal  with  the  problem  upon  a 
praotieal  scale,  and  enable  theorists  and  in- 
ventors to  romhine  with  first-rluss  engineers 
capable  of  designing  practical  and  common- 
sense  appliances  to  aefe  in  acemdance  tioth 
with  the  laws  of  nat  uro  oa  legarda  fli^t  and 
the  laws  of  mechanics. 

Up  to  the  present  time  we  liaTe  used  the 
power  of  the  air  lor  warking  windmills,  blowing 
along  oiir  sailing  shipi,  and  even  wafting  from 
place  to  place,  with  a  total  and  con&uiumate  dis- 
regard for  the  wishes  of  the  omnpants,  those 
stupendously  impractical  aeronautical  imple- 
ments called  balloons.  Are  we  to  stop  at  this, 
and  not  to  attempt  to  apply  this  air,  one  of 
the  most  powerful  of  nature's  forces,  to  our 
further  requirements  P  Are  we  to  leave  it 
alone,  that  we  may  merely  "witneas  its  great 
power  in  the  periodical  devastation  it  oanaee? 
You  ha%'e  all  stM-n  what  the  power  of  the  air 
can  do,  Iioh  done,  and  yet  it  seems  to  be  the 
genendly  accepted  idea  tiiatin  spite  of  the  fact 
nf  t!if«  air  having  tiiis  great  power,  we,  for 
some  unexplained  reason,  must  necessarily  bo 
iff?fHyHff  of  aaing  that  power  for  locomotion. 
The  faet   is,   our  minds,  aa  a  rnle,  are 


satontod  with  preooneeived  ideae,  and  h^ 

cause  we  know  ships  float  in  water,  owing  to 
the  ships  being  lighter  than  the  volume  of 
wator  their  bulk  would  di&place,  many  insist 
th^  wo  cannot  possibly  fly  onless  we  make  a 
machine  which  ia  also  l^ter  than  the  air  it 
displaces. 

Those  Birds  yon  aeedejrioted  as  fly- 

mg  through  the  air  arc,  you  will  all 
I  admit,  much  heavier  than  the  air  they  displace, 
I  and  they  are  only  permitted  to  fly  and  be  sus- 
tained by  the  air  on  condition  they  comply  witii 
the  laws  of  nature.  I  do  not  wish  to  bo  thou;;lit 
dogmatic,  but  I  assert  that  a  machine  made  by 
man  wiD  also  lly  if  it  is  oonstmeted  so  aa  to 

comply    with   the  same  laws  of    naturo  with 

which  thoso  birds  comply.  Then  comes  the 
question,  How  are  we  to  oonstniet  a  machine 
which  by  meehanical  means  will  comity  with 
the  requirements  of  nature?  Cc-it^.iinlr  wo  can- 
not attempt  to  construct  such  a  macliiue  and 
make  a  certainty  of  snooess  unless  we  iirsi  find 
out  what  the  reqturements  of  nature  are,  and 
I  therefore  suggest,  it  is  absolute  waste  of 
money  to  experiment  wiUi  maddnes  of  any 

sort  designed  for  aeriil   purposes  by  persons 
who  have  not  studied  or  bcou  instructed  in 
the  cenditiona  of  natual  flight,  and  who  «aifc> 
not  truthfully  say,  "We  know  how  birda  HfJ* 
I  tnisfc,  however,  no  one  here  wUl  go  away 
under  the  impression  that  it  is  for  a  moment 
suggested  by  me  that  we  should  exactly  follow 
out  the  intermittent  or  reciprocal  movement? 
of  the  wingiB  of  a  bird  if  we  wish  to  fly  by 
mechsnioal  uMana.  It  is,  I  helkve,  oaual  in 
all  mechanical  appliances,  if  power  be  a  con- 
sideration, to  resort  to  a  rotary  movement,  and 
this  rotary  movement  most  attain  the  same 
resiUt,  and  do  similar  work  to  tbo  intermittent 
or  reciprocal  movement  of  nature. 

The  wheel  <rf  the  locomotive  has  a  grip  of 
the  rail  by  gravity  owing  to  the  weight  of  tho 
locomotive,  and  the  wheel  being  forced  for- 
ward by  the  inlertial  power  contained  in  tlie 
locomotive  to  obtain  a  gi^  of  the  rail  further 
forward,  carrier  rnt  the  same  principle  by  a 
rotary  movement  as  the  natural  movdment  of 
the  man  or  animal  ia  carried  out  intemittentiy 
iir  r  iprocally  by  tho  man  or  animal  having  a 
I  grip  of  the  ground  with  the  feet  ,  and  by  intemal 
force  obtaining  a  grip  of  tiio  ground  further 
forward  with  tJio  other  foot  or  feet.  Agttin,  tho 
steamer,  with  its  rotary  screw  propeller,  is 
pushed  through  the  water  on  tho  same  prin- 
ciple aa  by  tho  intermittent,  or  reciprocal, 
motion  of  ti>o  fish's  tail  the  fish  is  pushed  for- 
ward. I  do  not  propose  this  evening  to  enter 
into  a  detailed  exphuiation  of  the  intermittent 
or  reciprocal  movament  of  the  wings  and  tail 
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cf  birds;  hat  I  will  suggest  for  your  considera- 
tion what  I  believe  everyone  admiU  a  binl 
does  not  do,  namely,  that  no  bird  or  flying 
omituTO  has  any  motion  reoiinrocal  or  otiiev^ 
wise  by  which  it  attempts  to  screw  itself  r.ori- 
zontally  through  the  air,  as  a  fish  screws  itself 
through  water  with  its  tail ;  and  1  respectfully 
submit  it  is  abeoitttcljr  Sit  variance  with  the  laws 
of  nature  to  employ  as  a  sabstitute  for  the 
reciprocal  action  of  the  wings  of  birds,  a 
aerew  propeller  or  propenen  deaigiied  to  push 
a  structure  horizontally  through  the  air  hy 
pushing  against  that  air  as  a  pnq^eller  pushes 
against  water,  ev«n  riioiild  the  straotnre  be 
fiited  with  or  bmlt  in  the  fom  of  aeroplanes 
or  acrocurves  to  give  support.  Thai  how  : 
ever,  seems  to  be  the  genunil  liuo  of  cxperi-  | 
ment  during  the  last  few  years,  and  although  j 
a  certain  amount  of  succo<;s  ha.s  boi^n  attained,  I 
as  mnj  be  seen  by  Prof.  Langley's  aerodrome, 
which  has  travelled  throngh  the  air 
LANGLEVS.  tjyjtjo^i,  energy s  distance  of  thret-- 

quartera  of  smile,  «tlU  i  must  ask  you  to  pardon 
roe  for  saying  this  is  not  flight.  Prof.  Langley'a 
aerodrome  was  anticipated  some  forty  years  ago 
in  this  country  by  Mr    ^tringfellow,  also  with 
partially  successful  rcsulta ;  and  Mr.  Maxim's  late 
attempts  upon  a  larger  Boale  were 
MAXIMS    jppi^rently   much   upon  the  Rame 
principle,  namely,   the  principle  upon   which  | 
a  fish  travels  iu  water.     Now,  we  all  know  { 
that  a  llih  oat  of  the  water  ii  a  very 
helpless    and    impracticible    creature,  and 
the  same  might  apply  to   ail  such  mechani- 
cal applianeea  for  (travelling  through  the  air 
by  means  of  screws  designed  to  propel  Hori- 
zontally as  in  water,  and,  although  it  may 
seem  presumptuoas  on  my  part  to  be  so  em- 
phalie  aa  to  the  error  and  oaeleMlieM  of  these 
exp' rim(>iita,  which  have  been  carried  out  by 
men  who  are  recognised  as  scientists,  still  I 
cannot  help  saying  I  am  quite  oouvinoed  that  ; 
no  more  practical  results  will  ho  attained  by 
these  aerodrcMnea  diivou  through  the  air  by 
propellem  than  is  now  attained  hf  haUooae,  an  d 
I  must  aclniit  I  am  only  too  pieaeed  when  I  read 
of  what  is  designated  a-s  n  new  flying  machine, 
and  see  thiit  a  balloon  in  an  essential  part,  or 
that  it  ia  pushed  horizontally  by  propellers,  for 
I  then  know  that  I  need  feor  no  oompetitioa  | 
from  the  inventor.  I 
Had  an  assembhige  svdi  aa  ia  here  to-ni^t  I 
been  gat horcd  together  one  hundred  years  ago, 
or  even  less,  what  would  they  have  said  and 
thought  had  tiiegr  been  told  ^t  they  would 
soon  be  travelling  about  the  country,  and  be  i 
able  to  go,  say,  from  London  to  Edinburgh  in  1 
eight   huun>,   dragged  along  by  on  inauimuto 


steam  engine.  Very  Ukely  they  would  1  avo 
thought  it  a  great  deal  more  impossible  of  ac- 
complishment thaji  when  I  now  teU  you  that 
you  are  juat  upon  the  vergia  of  ftnew  xuvolvtiea 
in  trnrelling,  and  that  you  may  ^ncrn  expect 
to  be  able  to  go,  not  only  from  Loudou  to 
Edinburgh,  but,  say,  from  London  to  11m 
Riviera  probably  iu  l>>?^s  than  ei^Mt  homa,  glid* 
ing  safely  through  the  air. 

Perhaps  you  may  think  mj  enggestioDa  are 
wild,  but  I  can  assure  you  they  are  not  half 
80  wild  as  the  peTit'nvl  ideas  of  the  public  as 
to  wluwt  mecbooical  iiight  will  mean.  So  many 
suggest  that  we  may  eaoh  have  a  pair  of  wings 
in  tl)e  same  way  as  we  now  have  bicycles,  and 
go  flying  off  to  a  gfod^  part^  to  meet  our 
friends  hopping  abottt  the  lawn.  I  eould  teU 
you  any  nuuber  of  the  absunl  notions  with  re- 
gard to  tlight  suggested  to  me  by  those  who, 
whilst  they  inwardly  believe  in  the  possibilitf 
and  probability  of  travelling  throng  the  air  by 
mechanical  mean^,  yet  have  not  the  slight- 
c!it  idea  of  the  form  mechanical  flight 
will  take,  nor  the  naee  to  wUoh  it 
will  be  put,  for  the  very  good  reason 
either  from  want  of  time  or  inclination^ 
they  have  not  atudied  or  given  any  serioua 
attention  to  the  subject.  One  very  general 
impression  I  may  menticm  is,  that  the  main  ob< 
jtict.  of  flying  machines  will  be  to  enable  Qa  to 
drop  dynamite  from  the  clouds  upon  our  ene- 
mies. Thus,  no  doubt,  wo  sliall  bo  able  to 
do,  but  it  will  not  be  the  soie  raison  d'etre  of 
the  ilying  maohine,  and  in  making  »  few  tof^ 
go>tions  as  to  wh  it  T  Impt"  you  may  all  live  to 
witness,  I  would  a»k  you  to  bear  in  mind  that 
these  foreeaata  are  not  the  visiona  of  a  more 
dn>amor,  but  of  one  who  has  studied  the  aiih- 
ject  for  upwards  of  »xteen  year^. 

I  now  pix^Me  to  describe  a  few  of  the  feap 
turos  and  incidePte  of  travelling  through  the 
air  as  we  may  expect  them  when  the  prrhlem 
of  mechanical  flight  has  been  suLit>fact<jrilY  and 
praotioally  aolved.  First  of  all,  you  may  rtly 
upon  it  that  the  flying  machine  of  the  fiituro 
will  be  a  very  lai^ge  structure,  and  will  not  be 
able  to  settle  down  in  a  baok  garden,  or  aUf^t 
on  tlio  window-.sill.  Tt  may  ceiiuiniy  descend 
on  any  largo  and  level  open  space,  but  when 
used  a»  a  practical  means  of  looranotkii,  and 
to  be  of  value  from  a  commerciid  point  of  view« 
large  depots  will  have  to  be  estahlisTied,  from 
which  the  air  cars  will  start,  and  wiicro  they 
may  arrive  and  be  housed  VT  docked  just  aa 
now  wo  hare  railway  stations  and  docks  for  our 
trains  and  our  steamships.  Iu  crowded  cities 
these  dqiota  may  take  the  form  of  enormoos 
plutfonna  dmihir  to  what  tlio, tower  at  Wem- 
bley  Park  now  is,  and  tlie  cars  when  not  iu  use 
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can'  rotum  to  rest  and  daaa  vp,  or  undergo 
repairs  at  a  spot  some  distauco  nwny  lu  tho 
country,  whcro  fepaco  is  not  too  valuable. 
Thoro  will  probably  bo  larger  depots  within 
oonTonient  dutanoe  of  Londflu  and  other 
centre?,  from  whoncc  ocean-going  and  long* 
distance  cars  will  stArt,  and  instead  of,  03  now, 
tokiiig  a  cab  dnum     Bome  poor,  broken-down 

quadruped   to  the  railuay   station  uhi>n  you 
wish  to  tmvel  to  the  north,  you  will  presa  an 
fliectric  bntton  and  a  motor  oar  will  shortly 
attend  to  take  you,  say,  to  the  Great  Northem 
Depot,  after  looking  up  tho  A. B.C.  Airway 
Guide  for  information  xsa  to  tho  time  of  stort- 
ing to  suit  your  oonrenionce.    Yon,  perhaps, 
may  wish  to  go  to  Manchestrr,  taking  the 
12  o'clock  car,  and  without  tho  jar  and  jolt  of 
ib»  nilway  tnun,  and  most  reitaanly  ^thont 
tlic  iioiso,   tlui  rattle  ;uid  tlio  dust,  you  will 
gUdo  gontly  away,  hardly  knowing  whether  or 
not  you  liave  atuted  nnlil  yoQ  loolc  oat  <X  the 
window  and  see  you  have  left  tho  ground  far 
bonoath,  and  you  should  arrive  in  MancIiost^>r 
in  ^ood  timu  for  a  oiui  o'clock  lunoh,  and  you 
will  haveampli-  time  to  stay  for  afternoon  tea, 
and  to  get  back  to  I-ondon  for  dinnt  r.    Tl.t  n- 
arc  endless  possibilities  open  for  tho  uso  and 
derolopment  of  the  air  car  of  the  fatun>,  but 
I  can  qtiito  imagine  you  all  s».y  '.vithin  yom- 
selvoti,  "How  con  it  be  aafeP"   And  yet, 
I  can  moat  emphatioally  aasuie  yon  it  will 
bo  jutit  us  safe,  if  not  safer,  than  tmyvllitt^ 
by  train  ur  sfearnsliip,  and  T  fully  admit,  and 
liuvo    utivtT  duriiig   all    these  bixlucu  years 

loit  sight  of  tho  very  imp(tftant  &ct»  that  it 

Is  absolutely  useless  even  to  experiment  with 
u  macluuo  tliat  la  not  constructed  in  sucti  a 
way  ft»  to  be  antomatically  steady  and  aa  aafa 
R8  an  ordinary  four-wheeler  ,  1  t  ven  };o  so  far 
aa  to  say  that  I  certainly  would  not  wi«h  t<i 
travel  in  an  air  car  myself  if  it  is  Uahle  to  oomu 
to  grief  aa  often,  ur  to  cauae  aa  ttany  fatal 
occidonfci  as  an  ordinary  hansom  cab  or  n  top- 
heavy  'bus,  and  yet  raoit  of  you  liavo  no  hesi- 
iatioo  in  'tourdllng  in  those  dangerous  veliiclcs 
simply  because  tho  average  number  of  falol 
accideota  is  comparatively  small.  Tho  motion 
of  the  oar  may  not  1)0  qmte  steady  in  Teiy 
tumpehtuous  and  gusty  weather,  and  if  you 
must  necessarily  travel  on  such  ocea-sions,  it 
i*l  quito  probable  you  may  oxporieneo  qualms 
feimilar  to  those  wi-  liave  most  of  tl-  felt  u  ht  n 
crossing  the  Channel  in  boats  like  the  Petrel 
or  the  Foam,  with  which  many  of  you  are 
femiliar.     'Whsn,  bowvver,  travelling  firom 

London  to  New  York  becomes  a  matter  of 
hours  instead  of  days,  and  you  will  rccoUeot 
it  nsed  to  be  weeks,  and  formerly  even  months, 
wo  need  not  be  portimdar  aa  to  the  day  of 
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starting  upon  SO  short  a  voyage,  and  in  any 

caso  we  shall  have  much  more  accurate  and 
up-to-date  reports  as  to  the  state  of  the 
weather  over  the  Atlatitic  brought  to  ur  by 
the  various  air  can  flying  to  and  fro,  and  by 
means  of  the  barometer  and  other  scientific 
instruments  wo  may  bo  able  to  liy  pretty  clear 
of  whiriwinda  or  waterapoats,  whilst  wo  can 
generally  mauai:e  to  kt-ep  well  alnne  any  fuJ^^ 
which  may  be  causing  delay  to  those  obsolete 
cargo  boats,  in  which  category,  no  doubt,  tha 
Campania  may  soon  rank.  Thoee  who  oan  afford 
it  will  bo  able  to  tra%-e!  about  the  world  in  pri- 
vateond  luxurious  air-cars,  but  i  do  not  suggest 
th^  will  be  as  oommon  aa  btcyolssy  oatriagea, 
motor  cars,  or  even  a.s  steam  yachts  are  now, 
and  I  hope  what  I  have  said  thii>  oliernooa  will 
go  seme  way  towards  ^sabnsing  people  of  the 
idea  that  they  may  be  able  to  kwp  a  flying 
machine  ready  on  the  balcony,  any  more  than 
we  now  would  take  our  yachts  up  a  salmon 
river,  <jr  travel  about  the  house  in  a  rail^y 
train.  Tho  air  yachts,  howi-ver,  will  be  a 
great  deal  more  convenient  in  many  rejtpects 
than  the  conesponding  water  palaces  to  bo 
sri'n  about  Cowes  in  July,  inasmuch  thoro 
need  be  no  necessity  to  descend  at  a  public 
depot,  or  to  keep  only  to  the  borders  of  the 
octan.  The  millionaire  who  indulges  in  an 
air  yacht  must,  however,  arrange  to  have  a 
proper  car  house  for  Ida  machine  at  Ua  nai- 
douce  in  tho  country,  and  he  will  not  be  aUe 
to  kt'L]i  it  at  the  back  of  hig  mnnfion  in  town 
for  a  tly  round  tho  Park  in  tho  morning.  Ho 
will,  however,  have  the  convoiienoe  of  being 
able  to  visit  those  of  his  friends  in  tho  country 
who  have  available  open  spaces  properly 
adapted  for  the  landing  of  an  a^  oar,  and  he 
will  be  ablo  to  land  on  any  part  oi  the  world 
where  he  can  find  a  fairly  large  and  level  piece 
of  ground  not  encumbered  with  trees.  The 
sands  along  the  seashores  and  large  and  level 
fi»  Ids  will  generally  afford  a  convenient  place  to 
alight,  but  in  landing  at  these  unproporod 
plaoes  mora  can  will  be  required  when  a  strong 
wind  is  blowing  than  in  a  place  where  men  are 
ready  to  catch  tho  ropes  necessary  to  at  onoe 
attach  the  beak  and  forepait  of  the  oar  to  the 
ground. 

Now,  a  few  words  as  to  dropping  dynamite 
and  other  equally  obnoarious  luibits  that  the 
air  car  may  probably  jM;quiro.  The  fiying 
maebino  of  the  future  will  most  certainly  ho 
a  terrible  engine  of  destruction  in  (lie  hands 
of  tho  unserupolons,  and  no  doubt  we,  as  a 
Tiation,  or,  at  any  rate,  as  the  En^Iish-iipettk- 
ing  race,  shall  have  to  maintain  the  supremaqr 
of  the  air  as  now  w»  mnsfe  of  the  foa.  lit  is 
poasible  we  may  have  to  kaep  an  aerial  or  raal 
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flying  f^nadron  in  commtAsion,  and  ihia  should, 
for  the  security  of  tho  nation,  he  done  from 
the  ver}'  firbt  moment  tiie  air  has  been  brought 
undor  the  contrcl  of  man  for  pnetical  travel- 
ling. If  a  Gprraan,  Frenehmnn,  or  a  Russian 
be  the  first  to  sucoeed,  woe  betide  this  ooun- 
trj,  bat  if  w«  Britidi  are  the  fint  to  eueoeod 
then  we  know  that  we  can  use  the  command 
of  such  a  terrible  power  with  justice  and  im- 
partiality. It  may  be  neces&iry,  by  treaty  or 
othetwue,  to  make  it  to  b<<  considered  an  act 
of  war  against  the  British  Empire  for  any  other 
nation  to  attempt  to  construct  a  war  air  car, 
end  if  they  do  make  meh  en  attempt  in  defianoe 
of  all  agreement,  if  i  nnliktly,  in  the».e  d;iys 
of  tolegrapbic  inlormaUcnii  that  we  shall  not 
hear  in  good  tine  to  enable  onr  aerial  fleet  to 
proceed  to  tho  spot  aTid  demolish  the  machine 
and  tho  works  where  it  is  Itoinjr  constructed 
long  before  its  completion.  In  fact,  there  are 
aanj  ways  in  which  ve  nay  he  able  to  retain 
the  control  of  the  air,  provided  wo  aru  the  fir^t 
to  obtain  tho  command,  and  I  hope  jou  will 
recopiise  that  it  is  the  duty  of  all  patriot!  to 
help  towards  the  consummation  of  such  a  state 
of  affairs,  for  once  the  first  air  car  ha.s  success- 
fully  diown  th»t  it  is  capable  of  rapid,  certain, 
and  safo  flight,  and  ia  oonpletaly  mider  con- 
trol, it  must  soon  como  into  general  use,  and 
for  long  distance  pa^ngcr  traffic  take  tho 
pfaMse  of  tho  •spreea  train  and  the  oeean-going 
steamship,  just  as  the  railway  tniiu  and  the 
steamship  hare  taken  the  place  of  the  nail 
ooaeli  and  ^bt  tailing  vessel. 
Somndi  for  the  future.   Now  ft  Imr  words  on 

th'*  past  nnd  then  I  will  t^U  you  "iOmeMiin^ 
of  wh;it  1  know  of  the  present  state  of  the 
aerial  pnUem,  and  rebte  aome  oF  the  re. 
sultfl  of  my  experiments.  Tlie  balloon  is 
a  thing  of  the  past.  I  hope  I  am  not  oifend- 
ing  anyone,  but  it  is  quite  evident  to  those 
who  are  now  really  studying  the  subject  that 
the  balloon  for  travellinir  by  air  is  impractic- 
able. It  6tiII  iuu>  its  uses  for  wiir  purposes, 
bat  only  beoanse  a  avooeesfiil  flyh^;  uaehnw  has 
not  yet  been  constructe^l  ;  when  that  is  dotW 
Ballooaisfaa  will  have  to  collapse. 

At  preeent  olerer  and  adentlfio  men  in  every 
ooontry  are  woiUng  at  tho  problemp  bot  as  far 
a*.  T  c;m  gather  they  all  with  one  aewrd  have 
taken  to  the  principle  of  pushing  a  structure 
tliroiii^  tho  air  kfj  propellen  on  the  same  prui- 
ciple  as  a  fish  in  wjtter.  T  do  not  profess  to 
be  tho  first  to  think  of  raitung  a  structure  in 
the  air  by  rotary  Ifilers.  I  do  not  profess  to 
he  tlie  first  to  think  of  designing  a  machine  that 
will  glide  forward  thronnh  tho  nir ;  hut  I  do 
mobt  ompbatically  duclaro  that  to  tho  boiit  of 
my  belief  I  waa,'  and  am,  the  flrat  to  attempt 


to  oomtuBn  the  two,  and  to  add  an  autoniatio 

method  of  retaining  equilibrium. 

Lilienthars,  Channte's.  nnd  Pilchers 
MACHINES.  machines,  tbes«  show  you 

that  with  an  out-spread  snrisoe 

of  stiflicient  dimensions  to  prevent   a  verti- 
cal fall,  the  action  of  gravity  draws  the 
stmetnre  forward,  and  it  glides  down  an 
inclined  plane  of  air,  but  oil  these  gentlemen 
have    to    trundle    their    machines    up  to 
the  top  of  a  hill  before  they  begin  to^ide. 
One  gentleman  Z  hnow  it  now  des%nlng  n 
machine  by  which  he  hopes,  by  pushing'  with  a 
propeller  from  behind,  to  glide  up  the  incline 
against  gravity  instead  of  down  the  inline  with 
gcaTity,  but  1  think  he  will  find  it  difficult  I« 
in  my  machine,  hav(<  two  sots  of  aeroctin-es, 
rotary  aerocurvea,  insido  tho  fixed  outspread 
aeroeurvea,  and  theae  rotary  aerocttrrea  I  foree 
through  the  air  at  an  angle  npward.s  hy  i  iicr^ry 
applied  direct  from  the  enginos,  and  thus  get 
my  Twtieal  lift,  which  is  tantamount  to  tnin- 
dling  the  whole  atrocturc  up  a  bill,  only  that  I 
can  continually  keep  trundling  it  up,  nnd  with  my 
fixexl  aorocurves  I  have  the  support  when  glid- 
ing f (Hwerd  down  tho  hiH  again  by  the  action 
of  p-avity,  and  bc^'au-ie  I  am  able  hy  adjusting, 
tho  automatic  equilibrium  gear  to  maintain 
any  inclination  I  deeiiw,  I  oan  thus  increase 
or  diminish  the  speed.    Frou  tlie  birds,  nnd 
also    from    the    experiences   r»f  the  gliding 
fraternity,  I  have  been   able  to  calcukto 
the  extent  of  the  structure  neceesary  in 
order  that  tho  air  may  stipport  the  weight 
of  this  air  car,  which  I  hope  to  coiKstruct, 
and  I  have  had  a  general  drawing  made 
by  an  experienced  eng^neeTi  who  has  calculated 
all  the  weights,  stresses  and  strains,  so  that 
you  may  rely  upon  it  the  main  structure  is 
quite  pvactieal. 

I  will  now  show  you  what  may  givo 
you  a  gencrjd  idea  of  the  nature  0| 
this  air-car.  First  is  tUo  eutirc  air-cur  as 
it  will  appear  from  in  front ;  second,  looking 
at  it  from  ono  side  ;  third  is  a  longitudinal  sec- 
tion of  tho  body  or  car;  and  fourth  is  a  plan 
of  the  upper  and  lower  compartments  of  the 
car.  Tliero  is  not  much  difliculty  about  tho 
designing  of  a  structure  for  gliding  purposes 
only,  but  to  include  in  that  structure  rotnry 
lifters  eapablu  of  lifting  the  entire  weight,  it 
was  ill'  'iliid  !y  II  »ecssary  (o  cnrrj"  out  a  .series 
of  experiments  to  tvM^crtuiu  what  horJM>  power 
is  required,  and  with  what  diameter  of  lifter, 
what  .shape  i>  i  fTuii'iit,  and  wliat  is  fhp  Itest 
.spi>ed  at  which  to  drive  tliesc  rotary  aerocnrres 
through  the  air  and  get  the  required  lift. 
Through  the  kindness  of  Lord  Chiwford,  Mr. 
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Harry  Wd  t  r  and  others,  wlio  furnished  me 
with  ftmds,  I  have  1  oi  ii  able  to  experiment, 
and  I  have  now  got  a  satisfactory  sliapud 
lifter  that  will  lift  even  at  so  small  a  diam.  as 
4ft.  a  weij^ht  greatt^r  than  tlic  wcij^ht  rr-qiiircd 
for  the  structure  to  Luutaia  tliat  rotary  iittcr, 
togethor  with  the  ci^org}-  necessary  to  diiro  the 
lifter  and  give  that  lift.   It  has  also  been  ascer- 
tained without  doubt,  that  the  larger  the  diam.  t  f 
lifter  the  more  efficient  it  is,  and  I  anticipate 
with  the  Ufteis  neoeasary  to  lift  the  machine,  I 
have  shown  to  you,  I  .<hall  find  I  have  a  very 
much  groater  margin  than  lam  calculating  upon. 
These  kst  didee  will  show  jou  some  of  tiM  re* 
suits  of  experiinonts  with  one  of  the  satisfac- 
tory lifters,  taking  different  diams.,  2ft.,  3ft., 
and  4ft.,  but  I  h»To  ainoe  improved  on  these. 
I  can  git  the  lift,  I  oaa  g|Sb  tlM  support,  and 
I  have  the  automatic  arrangement  to  ensuro 
safety,  and  maintain  the  angle  which  enables 
g^Tity  to  aot,  and  g^ve  tho  f orwaxd  moMmont. 
All  I  want  is  tho  £  s.  d.  to  construct  a  pmc- 
tieal  full-sised  machine,  and  there  are  miliionR 
in  it  when  completed. 

I  close  my  remarks  for  this  evening  by  rtv 
peating,  it  is  absolately  essential  for  the  peace 
of  the  worid  that  the  Bnglisfarspeaking  race 
ahall  be  the  first  to  obtain  and  shall  be  the  para* 
mount  power  to  retain  (he  supremacy  of  tho 
air,  by  constructing  tho  first  successful  flying 
machine  of  the  future,  and  you  must  aD  help. 

Mr.  Davidson  tlion  proceeded  to  *;how  one  o( 
his  four-bladed  rotaiy  aerocurves  in  tho  act  of 
lOTolnng  and  lifting  itself  witli  a  we^t  at- 
tached into  the  air. 


Mr.  P.  Pilcher  questioned  the  deRirability  of 
using  the  word  "lifter"  for  an  appliance  al- 
ready well  known  Ei  "  propi'ller  "  or  "  s-cn'w  " 
mounted  vertically.  Uo  con^dured  it  most 
dodroblo  to  make  a  oanftd  study  of  all  stati»- 
ties  relating  to  aerodynamics.  For  instance, 
th«>  precisiir'  of  thi-  wind  on  various  surfaces 
iuul  received  but  litU»»  attention  from  experi- 
uentevs,  and  Tory  muoh  waa  to  he  learnt  from 
any  observations  in  this  line.  Anyone  who  had 
noted  any  points  likely  tu  be  of  interest  sliould 
send  the  results  of  their  obserratioaa  to  the 
Hon.  Seeretar)'  of  tbis  Society.  Mr.  Pilcher 
also  doubted  tbe  advantage  of  comttructinc  a 
very  largo  apparatus,  '^xm  a  little  paper  mod^l 
coidd  eatiily  be  made  to  ily,  but  wi  the  size  U 
ircreasetl,  difficult it>  of  cou-t na  tion  also  in- 
crease, for  as  the  linear  dimensions  grow,  tbe 
thickness  also  requires  to  be  greater  and  con- 
se<juently  Uie  weight,  ko  that  iis  tho  miichine 
booomos  larger  its  weight  increases  in  agpoater 
proportion.  Hbusi  aieo  it  beoomes  a  matter  of 
great  ^ffieidty  to  autmnaticaUy  balanoe  any 


large  machine,  and  this  is  a  point  d  great  im> 
portanoe.  AVhat  j.-,  known  as,  n.  *'  sojij-iiig 
machine,"  to  carry  one  man,  hai>  be«;n  con- 
atmoted  with  the  spedal  objeoi  of  pmotising 
thi.>  hiiliincinfi,  especially  in  landing,  and  sudl 
a  machine  with  suitable  engines  and  propdkrs, 
would  seem  to  be  the  best  form  of  flying  ma- 
chine. To  make  a  large  iying-maflhine  with- 
out previous  exp<>rience  present"?  great  difficul- 
ties. Who  could  desi^  and  practically  con- 
struct and  bahuma  a  104on  Iwjdtt  We 
should  ooiLsult  \atnro. 

Mr.  Middle  ton  asked  whether  oonsideration 
had  been  made  of  the  action  of  the  vertical 
screw  propellers  while  in  rapid  horisontal 
translation.  The  stream  lint^  of  air  would,  he 
thought,  attack  the  blades  of  the  propellen  in. 
efficiently. 

Mr.  Waikor  stAtcMl  that  ho  luid  been  con- 
nected with  Mr.  Davidson  in  canying  out  theee 
experiments  with  "lifters."  These  modele  had 
boen  U^tt'd  with  a  tip  speed  varying  fram  5  to 
200  miles  p  -r  lionr.  Thn  ohji-ct  of  tho  experi- 
ments waa  to  ascertain  what  the  propellers 
eovld  do.  At  first  fomw  were  tried,  which 
proved  of  but  little  efficdoncy.  Somo  twenty- 
eight  propeiiere  had  been  experimented  with, 
and  now  they  had  airiTsd  at  a  pattern  idudi 
ccrtaiidy  was  uf  c-uusiderable  efficiency.  Die 
oxperiment.s  clraily  sliow  that  theso  lifti^rs  can 
be  made  not  only  to  lift  thenuwlvos,  but  also 
the  mschinery  neosssajy  to  drive  tlmm.  Thna 
a  4-foot  propeller  had  boon  marlo  wliicli  lifted 
48  lbs.  per  horse  power.  Machinery  has  boon 
made  weighing  10  lbs.  oer  hotae  power.  He 
was  not  aware  that  aaj  similBr  experiments 
had  hwn  enrried  out  in  any  part  of  the  worid. 

Mr.  W.  F.  Keid  asked  how  the  machine  was 
to  be  premited  &iom  lotatittg.  They  haA 
hoard  about  tlie  w^eight  which  could  be  lifted 
per  horse  power,  but  he  would  like  to  know 
what  number  of  revolutions  wore  ^ven  to  the 
propellers.  He  Hiooi^t  that  it  would  be  found 
that  if  tbf  solid  boss  werf>  cut  away  fro;ii  tho 
C4.>ntro  of  tlie  propellers,  a  better  result  would 
be  obtained.  Some  people  were  g^ven  to  i&> 
troducing  abstruse  mathenuitics  into  the  (luee- 
tion.  Ho  did  not  believe  tlmt  such  would  as- 
sist to  forward  the  subject,  in  its  present  state, 
any  more  than  baHooaa  did.  It  was  not  by 
mathematirs  that  wo  got  ships'  propellen  to 
their  present  state  of  efficiency. 

Mr.  Brownjohn,  Mr.  Watson,  and  otlifln 
having  spoken, 

Mr.  Davidson,  in  reply  to  sevend  qnoAtions, 
said  that  he  did  not  care  whether  tlio  appiiaacee 
were  spoken  of  as  *' lifters"  or  " propenefls." 
Ho  was  perfeetiy  willing  to  oaD  tiiem  what  Um9 
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Ukud.  But  the  term  "  Iift<>r  "  was  sufrniestive  of 
the  dutinction  between  tho  propellors  to  lift 
veitioally  m  oompand  to  tii08»  intended  to 

drive  horizontally.  A>  to  tlu*  a'lzv  of  the  niA- 
chine,  he  camo  to  th«  conclusion,  oft^r 
mush  oonndsration,  tliai  it  ww  better  to  make 
it  very  lat^,  eUe  the  oerryimr  })owor  was  so 
small.  Hi-  liad  1)rH>n  oon«iultuig  Nature  for  the 
last  Id  yeiirs,  but  now  hftd  come  tlie  time  for 
cemmHing  engiBMn,  thoii|i;h  he  found  it  r»th<»> 
uioro  expenwf.  Tho  marliinf'  would  not  ro- 
tatOj  aa  thoro  would  bo  at  least  two  screws, 
one  OB  enoh  nde  of  Ihe  atenotnre,  tondng  in 
diffenmt  ^wrtittoe.  Beoonld  ha.vc  ^riven  many 
details  conceminp  the  number  of  revolutiona 
per  miuutu,  utu.,  but  they  would  exercise  the 
petienoe  of  the  au^enoe.  The  appanttas 
would  bo  pc>rfi'<  fly  manai;oabIo,  even  in  ;i  ^ale. 
Indeed,  tho  landing  could  be  bettor  elf«*cted  in 
a  Btrong  wind  than  in  «  oalm,  as,  by  heading 
tho  wind,  tho  swiftly-travellin^r  mnclitne  rouM 
be  bron|;ht  to  a  ataiuJatill  before  it  toadied  (he 
ground. 

The  paper,  hj  ttx,  3.  Mawliall,  waa  taken 
at  Mad,  thwa  being  no  mam  time  avaikble. 


Mechanical  Flight, 


In  an  endMTonr  to  give  a  plain  statenont 

or  oxplunatiun  of  ray  th«  ory  relative  to  aerosta- 
tion an<i  flyin>;  machines,  I  mny  at  once  state 
that  I  give  proferenoo  to  such  machines  as  de- 
pend on  tho  Tortical  flapping  of  wtnge  fov 
their  eleration  and  pmjinNion  ;  smd,  .lUlioti^ 
8iick  hare  given  hitlierto  the  least  promi^  of 
Micoew,  I  think  I  ihall  be  able  to  show  iShak 
the  fanH  lies  more  in  the  construction  of  tho 
win^r;.  Hnd  the  mistaken  application  of  the 
ut<:e2iMir^-  power  to  operate  tho  bame,  than  to 
any  inhetent  defeote  in  the  prindple. 

Tlie  winix  "niacliino  ahw  lends  it.-;  If  ri-adily 
to  stmpUcity  of  coaatructiun,  and  combines  in 
itbelf  the  elemeni  of  Btability  to  a  marked  de- 
gfoe,  if  designed  in  accunbnce  with  the  bct>t 
known  mt'flKxls  (nnployt  d  in  tlif  ronstruotion 
uf  light  luaehiuery;  and  uitiiough  it  is  ueci's- 
my  to  rednoe  or  keep  down  all  supetiluous 
weight,  it,  on  the  other  hand,  ndini's  a  iiio-t 
reasooabie  amount  of  wei^t  to  be  UiM.d  with- 
ooidetiimemfc  to  the  nHjuhed  margin  of  safety. 

How  I  arrive  i.'  thr  conclu.sion  of  the  poe* 
able  practicability  of  aviation,  and  am  con- 
fident of  ultimate  aucce«»,  ii  best  oxpro6.sed  by 
the  following  at%ieaient  of  eacperimenta  eon- 
ductod  over  a  period  of  "evcral  j'cai-^,  and  tli>' 
dtrdttctiout  from  tho  same ;  which  I  tliiuk  will 


I  be  found  to  be  of  a  nature  colcidatod  to  givu 
I  coasidentblu  cau>w  for   satisfaction  and  «n- 
ct  unigenieiit 

I    have    al«a>s    licld    th.-    Ij-'liof    tliat  th..' 

future  would  bring  tho  question  of  aerostation 
to  the  front,  and  that  it  wovtd  take  rank  as 
belonging  to  tho  r<  cnL'tibed  mechanical 
seienceit,  but  just  how  this  was  to  be  aooom- 
plisbed  wa9  not  ao  dear,  seeing  the  afanoat 
insurmountable  diffiouKies  by  which  the  scienco 
I  was  be«et ;  and  I  must  stfit<>  th;if  thr  t  xpi-ri- 
ment«,  as  fin>t  conducted,  were  uudertafceu 
mora  aa  meana  of  reereation  than  with  Che  idan 

of  any  nltiniat<>  honofit  either  peVBOnal  OT  tO 

the  cause  of  a«>nal  dynamios. 

It  was  after  a  thorough  pcnuuii  of  Petigre*'' 
Animal  Looomotion,  a  boiok  whidi  I  earneatly 

recommend  to  nil  students  of  aviation,  tliat  I 
rvcvc^iised  the  poatubility  of  Burmounting  most, 
if  not  aU  the  cBffiealties  of  the  ait  uation,  and  to 
this  publication  is  due,  in  a  groat  measure, 
the  credit  (»f  toaching  me  the  fliet  prinoiptoe  of 
aorixJ  navigation. 

The  fint  eisperiraenta  with  wingi  waa  «ueh 

as  were  intended  to  show  what  n'eight,  if  any, 
could  bo  raised  by  tlie  vertical  depression  of 
artificial  wings,  and  for  tliis  purpose  I  used  a 
wing,  the  framework  of  which  was  of  straight* 
grain.'d  :usli,  iho  main  rib  being  tapered  from 
Uu)  root  to  tho  extn^mity ;  and  from  tho  main 
rib  were  earned  radiating  stays,  aUo  of  ash, 
and  tapering  to  the  outer  edge,  the  whole  being 
co\  ered  with  common  cnlico.  Tho  wing  luul  an 
arm  or  lever  projecting  beyond  the  root  by 
which  it  could  be  ijuinipulatod,  and  tho  vuiooa 
weight-  T  was  wi>hfiil  to  niise  were  suspended 
at  a  point  directly  be^ow  tho  joint  or  fulcrum 
orer  which  the  wing  worirod. 
I  The  first  experiments  were  oonductod  in  stiU 
air,  and  were  snti^faftorv  in  pn>ving  that  very 
constidcnible  weiglit  can  be  raised  by  tho  tUv 
pieseioa  of  artiftcial  wings;  in  faet  the  load 
th.it  can  lx»  olevated  i.s  approximate  to  tho 
power  and  tho  resistance.  In  this  case  1 
raised  aa  much  aa  seven  nonnds  to  the  square 
foot,  at  which  the  wing  broke.  The  tweakagis, 
lunvcviT,  was  due  to  tlie  untsitLsfoctor}'  manner 
in  wliicli  the  radiating  stays  were  attached  to 
the  main  rib.  I  also  found  that  daring  the  up* 
stroke  a  v.  ry  cdti-idt  rahli'  forward  movement 
was  given  to  the  wing ;  this  I  attribute  to  tho 
fact  that  in  this  stroke  the  wing  impmges  on 
til.  air  with  u  convex  surface,  and  so  wed"e« 
itself  forward.  TIii'  :in<do  or  curve  of  this 
wing  I  estimate  at  about  20  degrees,  but  it  was 
I  in  this  respect  fMilty,  in  that  it  was  too  rigid, 
and  at  the  recovery  of  the  nfroke,  the  aottoa 
was  very  kbourod  and  clumsy. 


Digitized  by  Google 


58 


THE  AERONAUTICAL  JOURNAL. 


This  experiment  was  aftvrwardb  conducted  in 
tlM  open,  in  a  modemt»  braeee,  with  a  wing 
much  moro  floxib!.-,  nvj\  nn^wiMcd  well  with  a 
wei^t  of  3  lbs.  to  the  square  foot.  The  fea- 
tbering  action  at  tfce  termination  of  each 
stroko  was  perfect,  but  the  same  wing  was  prac- 
tically uiieletis  when  tho  load  was  incnsased  to 
5  lbs.  clearly  proving  that  tfie  degree  of 
fttfongth  and  flexibility  musi  h0  proportionate 
to  t!io  lontl.  Aiuitlu  r  wing,  stronger  but  still 
ilexiblo  and  capable  of  raibing  7  lbs.  to  the 
square  foot>  aho  in  a  ctrong  bneae,  had  a 
spU  ndiil  fiMilit  riii;^  recoveri',  without  any  dead 
point  nt  tho  end  of  either  stroke,  the  ourreat  of 
air  impinging  on  the  under  or  oottoav*  snr- 
fiaee,  praotioally  elevating  the  wing  without 
any  assistanoc  whatever—  in  fact  the  wing  had 
to  be  steadied  during  the  up-stroke. 

These  enperimenta,  interesting  of  tBom- 
golvf^s,  were  undertaken  for  tho  purpose  of  my 
own  Hatisfactiou,  and  to  enaUe  mo  to  feel  sure 
of  my  data  through  penonal  obeemtion,  and 
my  impression  is  lha'.  /w  on  (.mmxI  material  and 
oonstructton,  wings  may  be  produuid  oapablo  ol 
ragUtaring  on  the  fulcrum  the  equivalent  of 
14  lbs.  to  tho  squaro  foot.  I  ahould  al«o  re- 
mark that  the  best  results  were  obtained  by 
the  use  of  wings  whoio  length  and  widtli  were 
as  8  to  1,  and  witli  a  oarvatare  of  about  36 
degrees. 

The  continuation  of  these  experiments,  I  am 
bound  to  add,  gave  an  immensity  of  trouble, 

and  were  condiit  '*'il  iintlrr  piv.it  ami  oxrcp- 
tion,iJ  difficulty,  tso  much  so  tliat  1  was  almost 
despiiiring  of  finding  any  practioal  benefit ;  and 
aitbough  I  had  the  certain  knowledge  of  the 
rapnbilitv  of  the  wings  to  rai*"'  vory  consider- 
able weight  when  manipulated  by  hiuid,  it  was 
impoaeibtetoobtabthe  alif^iteat  elevation  when 

I  iMuL  ;ivnuri'il  In  ni.lko  tho  vr';»^rl  st-lf-Mtpporting, 

no  matter  tho  amount  of  power  employed  to  ele- 
vate and  depress  the  wingis.  This  certainly  was 
nut  very  encouraging ;  but  as  there  is  no  effect 
without  a  cau«io,  it  became  at  onco  important 
that  tho  cause  should  be  dis>coverud,  and  it  is 
in  this  reapect  I  daim  to  fiave  made  aatisfao* 

It  is  well  known  that  action  and  re-action  arc 
equal  and  opp(»iu,  and  (hat  foRM  ezpcndii 
itself  in  tho  plane  of  least  resi<staaoe;  conse- 
quently it  is  obvious  that  whatever  power  was 
employed  to  raise  tho  lever  of  the  wings  (in 
the  fint-mentioned  «xp«rimeni)  reacted  in  a 
downward  direction,  and  fimlint:;  a  pronnd  .sup- 
port was  thus  eu»blod  to  elevate  tho  weight, 
he  wing  in  this  case  repreaenting  an  ordinary 
lever  where  the  power  and  the  re.sLHtaiiee  were 
both  on  tlie  fulcrum  in  an  upward  direction, 


■  tho  resistanoe  of  tlie  nir  to  the  down 
strolro  of  the  wing,  and  the  support  ob> 
tained  from  the  oarih  for  the  reaction 
of  thu  power  lM>iiig  tite  primary  cause  of 
the  aeeming  cderating  power  of  the  wings,  but 
when  the  power  necessary  to  operate  the  wings 
was  contained  in  the  vessel  or  weight  to  be 
I  elevated,  quito  another  action  was  set  up,  the 
force  escaping  in  the  path  of  least  resistance, 
and  becomin;;  in  fart  non-i-fToctive,  simply  be- 
cause the  rossel  offered  a  less  resistance  to 
downward  motion,  than  the  leven  of  tie  winfei 
toan  upwanl  one.  ronsiHuiently  it  mny  be  said 
that  immediately  the. elevating  power  was  suffi- 
cient to  raise  t&e  vaaset,  a  onmteracting  in- 
flnMoe  wma  at  tho  same  time  ostaUished,  by 
!•<  aeon  that  tho  nr^oetssary  support  to  receive 
tiir>  reaction  was  withdrawn,  and  the  whole 
arrangement  waa  in  a  state  of  ooUapse,  and 
t.'>  this  action  niii^t  bo  ascribed  the  gn  at  num- 
ber of  failures  that  have  overtaken  all  at- 
tempta  to  solve  the  problem  of  aerial  naviga- 
tion by  tlic  flapping  of  wings. 

After  il  had  been  ascertained  to  what  might 
justly  be  ascribed  th0  cause  of  successive  fail« 
I. res,  viz.,  tho  want  of  a  foundation  on  tha 
air  sufficiently  stable  to  rcH^tnve  tiio  n-acfion 
of  the  power,  it  became  a  seemingly  ea^y  nukt- 
ter  to  devise  a  remedy,  the  one  thing  needful 
being  a  foundation  on  the  air  as  contradistin- 
guished from  the  vessel,  and,  as  in  all  other 
fcnns  of  Ircomotion,  oblein  a  support  on  which 
the  travelling  suifaoas  could  successfully 
operate.  This  principle  is  at  the  rcwt  of  ;t4l 
lliat  is  best  in.  aviation,  in  fact  is  the  mam 
principle  involved,  and  so  confident  was  I,  that 
nitliout  puftlni;  the  nmttcr  to  furilior  experi- 
ment, I  forthwith  patented  an  invention.  No. 
10239,  95,  in  whidi  it  waa  attempted  to  cover 
thki  action,  and  althon^^  the  princqile  is  all 
ri^lit  it  was  nfter  rarfk  found  that  tho  con- 
struction was  ail  wrong  I  had  fallen  into 
the  same  error  that  has  Iteen  fatal  to  so  many 
invention^;  of  this  class ;  in  fact,  into  tho  Siinio 
error  that  it  waa  designed  to  overcome.  The 
mistake  wna  pardonable,  seeing  that  I  had 
tj«ken  the  opiflioa  of  several  experts  on  the 
matter,  m'>n  exceptionitlly  well  versed  in 
uiechiUiiciU  ^eituie,  and  all  agreed  that  tho 
plan  of  aviation,  as  outlined  to  them,  was  most 
feasible,  nnd  would  no  doubt  be  prdctiej. 

A  referonco  to  Fig.  3  of  the  specification  of 
the  before-mentioned  inventioa,  showing  aa 
end  view  of  the  proposed  machine,  will  beet  ex- 
plain wherd  the  mistake  lay.  The  maobino  waa 
designed  with  several  upright  ednmns,  eedi 
column  carrying  two  pairs  of  wings  woikingat 
different  elevationa ;  the  higher  wings  were  iop 
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tMided  to  opetste  aa  elevators  and  suKtainers, 
wliilc  tin-  lower  wings  won»  provi.l«>d  as  n  means 
of  receiving  and  distributing:  tlio  r-^K  «ion  of  the 
poww  neoeasarj  to  operate  the  elevator  wings. 
TIm  pdver  was  to  be  applied  betwoui  two  pis* 
toDB  workini?  i-;  ejirli  cTid  of  a  rnmmon  cylin- 
der, and  the  two  pistons,  coupled  each  to  a 
hi^ber  and  m  kurar  wing,  ao  that  when  tho  pis- 
tons  wfn^  forced  apart,  it  was  estimated  that 
the  resistamie  the  lower  piston  would  oneountor 
by  forcing  the  lower  wing  down  ou  the  air 
nould  form  a  support  sufficient  to  enable  the 
hi^'lier  piston  to  operate  the  levt-r  of  tlu<  d.- 
vator  wing,  and  so  produce  oa  tiie  hinged  joint 
or  fulonan  of  the  hi^mr  wing  the  full  olbot 
of  both  til©  power  and  the  n  sistance  in  an 
upward  direction.  As  before  mentioned,  this 
tiwocy  if  in  perfect  accord  with  the  require- 
ments of  both  natural  and  artificial  flight,  and  a 
foundation  mast  bo  found  on  tho  air  before 
the  power  can  bo  tiuooefliifully  applied  to  the 
wing.  Whei9  the  fatal  error  was  made,  as 
proved  by  subst'<])ipnt  <'xperiment,  was  in  pivot- 
ing the  lower  wings  to  the  maohino,  thus  tnui»- 
ferring  the  ornta  of  aopport  from  the  air  to  the 
vessel  and  from  thence  to  OMlll,  as  it  is  obvious 
ihat  if  the  vcswl  €»nnot  support  it*eif  in  th«^ 
air  it  is  an  iuipossibility  for  it  to  support  tiie 
reaction  of  the  pcmer  intended  for  tte  eievatioB. 

After  the  disappointmnnt  cxp('ri(>nf< d  rola- 
live  to  thio  unforscen  action  of  tlie  wings,  I 
had  ^  fewer  wings  disconnected  and  rabstl- 
tulcd  an  neroplano  wliich  was  frot-  to  move  in 
a  vortical  direction  on  the  upri^^ht  column,  the 
aeroplane  to  n«eive  and  distribute  ou  tho  air 
the  loine  acting  on  the  Iiywer  ptston,  whi]«>  at 
the  same  time  tlu>  a>:'rojJano  by  virtue  of  tho 
curve  presented  to  tho  hori^n,  aot«<I  as  a  true 
Ute  and  aaaaeted  to  anppori  the  lower  pLstou, 
thus  working  up  the  air  into  a  comparative 
solid  foundation.  In  oonru'ction  with  this 
•ercplune,  it  is  most  important  that  in  the 
diding  motion  on  the  ootunm  Motion  aEall  be 
ledoced  to  .1  minimum,  for  which  purpo«io  the 
TOiy  beet  bearings  arc  required,  as  nn  excess  of 
AvrtioB  wotdd  be  equal  to  fivtoning  the  aero* 
pl.mo  to  the  column,  in  whidi  oaae  the  power 
nould  be  non-efiectivo. 

Ulis  combination  of  wings  with  aeropiaiios, 
wed  aennieajis  of  support,  gave  the  first  really 
encouraging  sign  townrd  a  solution  of  tl)u 
problem,  hy  their  u-so  I  was  rubied  to  obtain 
for  the  first  tine  a  direot  elevating  power,  and 
of  siifTciont  intt-n^ity  to  convince  me  that-  in 
this  directi<m  lay  the  main  principle  of  aviiition. 
namelj,  conTertang  the  atmosphere  into  n  b.-isLs 
et  support  sufBoientlj  stable  to  receive  ilie 
ppartioo  of  tho  power,  or  to  form  nn  indo- 
pendeat  foundation  or  foothold  on  the  air  on 


which  the  power  could  work.  Further  ox* 
periments  in  this  direction  fully  bore  oat  the 
exportation';  nln»ady  formrd.  nnd  the  question 
naturallj  resolved  itself  into  a  mechanical  and 
oonstmotionid  proUem,  in  whSdi  I  hare  re« 
ceived  groat  ju-vsintanoe  from  a  friend,  Mr.  W. 
Litchfield,  wlio  ha«,  sJnco  taking  part  in  the 
osporimenta,  and  being  couviuuud  of  tiie  prao<> 
ticability  of  aviation,  devoted  himself  unre- 
servedly to  tho  furtherance  of  this  science,  and 
I  must  say  that  to  the  energy  displayed  by  him 
I  am  indebted  in  a  ^i-at  meaaore  to  the  pi»> 
sent  cncoumging  outlook. 

I  do  not  at  present  propose  to  deal  with  the 
construction  of  tho  wings,  and  aeroplanes,  ex- 
cept in  so  far  that  I  find  it  nref eraUe  tliat  both 
shall  b(»  floxiblo  from  the  root  to  the  extremity, 
and  tho  degree  <A  strength  and  flexibility  to 
be  proportioaate  to  tHe  load,  and  that  the  angl« 
presented  by  tlio  under  or  concavo  surface 
should  be  about  25  degrees,  that  is,  when  iha 
wings  are  in  tlieir  normal  conditioa,  and  that 
thi  dcgret^  of  flexibility  required  is  such  that 
during  the  down  or  effective  stroke  of  the 
,  wings,  tiie  posterior  or  thin  edge  of  tho  wing 
,  sho^l  not  xtso  above,  but  be  on  »  kvd,  or, 
indeed,  slii;]ifly  low*  r  tli;in  flio  front  edge.  Tlio 
i  wing  is  thu'i  able  to  compress  tho  maximum 
I  quantity  of  air  with  th*  mintmmn  of  dip.  Tfab 
slip  has  been  magotfled  by  some  investigatora 
into  an  almost  iuiurmoiuitable  (jbsf;u.lo,  but  it 
really  is  <rf  so  liU'le  oonscqucncc  that  it  no^d 
not  be  taksn  into  ocnstderation,  the  miatahe 
oriNing  through  the  power  escaping  in  the  plane 
of  lea<<t  resistance. 

I'he   ae^^plano  sliould  be  constructed  with 
the  same  degree  of  flexibility  as  the  wings,  and 

bo  arranged  to  slide  vertically  on  tho  columns, 
thu3  severing  all  direct  connection  with  tho 
machine,  and  form  true  kites,  who!>o  centre  of 
pressure  from  the  resultant  foroea  of  the  wind 
currents  acting  on  tho  under  or  conrav*-'  surface 

'  and  tlie  diroct  action  of  the  actuating  fluid  ii  in 
an  upward  diieetion.  The  rO'dstance  thus 
found  to  the  down  stroke  of  the  lower  piston 

'  practiciiUy  eonvert.s  the  same  into  what  may 

I  be  termed  an  inilepeudcnt  and  most  suitable 
foundation,  and  one  that  can  be  fully  and  bene* 

j  fieirdly  utili/.ed  on  which  to  Fsise  and  sustain 

the  wliolo  niJicllilie. 

Having  now  explained  to  tho  best  oi  my 
ability  tho  positive  action  ot  the  wings  and 
af  roplanc":  during  tho  down  stroke  of  Ih*'  '-.une, 
there  still  remains  a  moat  important  though 
negative  aotioo,  and  one  which  has  a  direotly 
oconomio  hearing  on  the  inbjoct.  I  refer  now 
to  the  np  strok<»  or  nv^vcry  of  the  wing«  nnd 
.  aeroplanes  to  tlieir  raised  poiation,  for  on  this 
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■etbn  deprads.the  mUn  «ffort  required  for 

pn^ulsion,  and  on  which  gravitation  cxorcLsos 
a  most  iiseftil  and  importiint  bearing.  In  fact, 
it  may  ho  stated  that  after  the  initial  vulucity 
has  iMeB  aoquired  bjr  tiw  reciprooating  aotkn 
of  the  two  pistons,  propulsion  may  be  effected 
by  the  f ofoe  of  gravitation  alone. 

To  leaTB  for  a  moment  my  own  eaperimenta, 
it  lias  been  conclusivoly  prond  by  Cbanute, 
Pilclicr,  Lilionthal,  and  othom,  tbat  weight  or 
gravitation  acting  on  inclined  planes  gives  a 
strong  forwatd  moroment  tf  die  oeatvo  of  prae- 
Btire  be  properly  adjusted,  and  that  tins  i-i  *o 
needs  no  confirmation  from  me.  Still,  at  the 
■une  timet  in  tbeir  experimenta  in  gliding  ot 
soaxioe  llj^t,  no  provinon  ia  made  to  enaUe 


What  I  contend  is  required  ia  that  tliara 
shall  be  a  reciprooating  action  b^ween  the 
power  ond  the  wcipht  of  the  machine,  tho 
power  during  the  down  or  positive  stroke  of  tho 
winge  (tlinm^  tho  soppoit  afforded  by  tha 
aoropliun  s  and  lower  wings)  elevating  or  sus- 
taining the  machine,  and  tbat  in  the  up  stroke, 
which  ia  effeeted  mainly  by  gravitelioB,  but  ai 
the  same  time  contaoUed  by  the  motive  power 
the  propulsivo  force  is  generated,  the  two 
foroes  mutually  assisting  each  other,  and  the 
effect  9i  the  eombined  f oreea  ia  rack  that  the 
s  iiiip  ofTu  i'^ncy  can  be  obtained  that  is  developed 
by  any  stationary  or  earthrsupported  maohiu*. 

J.  MARSHALL. 


tbem  to  take  a  frosh  hold  on  the  afar  from  tho 
foundation  or  -support  they  have  acq uin^d,  and 
t)i'>  T  '-uU  i  ,  thai  ihi'V  nn>  on!y  onaMi-d  (n  mak  > 
tlio  most  of  a  distinctly  nogativo  action,  and 
even  in  oases  where  attempts  hsro  been  made 
to  ..'M  screw  prnpi'llor-!,  and  tli<>rt  hy  obtain  a 
continuous  forward  movement,  the  most  that 
Mj  be  expected  is  tbat  Tery  im- 
perfect ffigbt  will  be  obtained,  and  at  the  ex- 
pen.so  of  a  ruinous  expenditure  of  power,  b<v- 
causo  to  bo  eifootive  the  power  most  entirely 
oomteraot  gravity,  and  thereby  minimiao  to  a 
giy^at  extent  tho  good  effects  that  gravitation 
was  bestowing ;  and,  even  granting  that  suffi- 
dant  elemtioB  oonid  be  obtained  to  alloir  aoar> 
lag  or  sailing  flight  to  bo  attempted,  tho  very 
oonsidarablo  drag  that  would  result  if  tho  pro- 
pellors  were  out  of  action,  would  present  a 
dbatasle  to  aoaxing  lii^t. 


Qaudron Navigable  Balloon, 


Moaa.  Angoste  Gondron  made  ai 

Mav  3()th  from  the  Alexiuidra  Palaco  in  hL^  new 
balloon,  of  which  we  give  a  sketch.  The  vessel 
was  inflated  irith'  ooal  gps  for  tlw  asperimenlik 
and  a  SJiom  power  petroleum  motor  waa  pto- 


JWy.  IBM 


THE  AERONAUTICAL  JOURNAL. 


6i 


Tided  by  Messrs.  Hunter,  of  Ijewuham.  Hie 
f oDowing  aoeonnt  is  from  the  "  Daily  News** : — 

No  one  who  bsva  travt<>lleil  in  thu  air  couJd 
quito  expect  Mr.  Aupisto  E.  (iaudron,  in  his 
newiy-constnicted  *'  nnviiiahlo  balloon,"  to  do 
more  yesterday  than  "  endcarour  to  steer  it 
tt'XaoA  tlie  ^itriet,  and  r»t«m  to  the  Palaee 
Grounds."  Had  he  8iU!C(t<l»  d,  the  exploit 
wruld,  indeed,  hare  been  "tho  event  of  the 
aea«oa."  But,  eren  if  notbiog  eUe  had  inter- 
twwd)  tho  driving  of  &  gM  taUoon  n^.iitiNt ,  or 
cwn  far  out  of  course  of,  a  wind  blowing  at 
twelve  miles  an  hour,  was  praotioolly  hopeless. 
The  haBoon  was  a  new  one,  made  in  the  shape 
of  a  ]  i  rvHiise,  with  tho  heed  rounded  off  and 
the  tail  represented  by  twosmaH  sails.  It  is  60 
feet  long,  28  feot  laxigeaili  dtanwler,  and,  when 
fully  inflated,  contains  26,000  feot  of  i^is.  The 
biusket  ottr,  two  foct  widt-  r\iul  about  flvo  f<vt, 
long,  was  luniij*bed  yesterday  with  h  petrol 
en^no  to  diivo  a  propeDer  of  two  bbides  each 
about  four  feot  long  and  cij^hteen  inches  of 
great mt  width,  made  of  aluminium.  By  means 
of  tho  pn>p3ller,  driven  by  the  petroleiim,  it 
was  hoped,  h«l  tho  air  moved  at  a  less  rate  than 
six  miles  an  hour,  to  turn  tho  balloon  out  of 
the  course  of  tiio  prevailing  current,  if  not  to 
TOlum  to  the  starUng  phioe.  TluMnands  of  die 
Whit^iintidi"'  n^itor^  pa^hfrvrl  nround  tho  area 
wheooa  tho  curiuu-s  nmcliiuo  at  half-post  five 
soared  aloft.  Mr.  Qandron  was  the  only  paa- 
sor^^er.  It  mounted  some  fifty  feet  above  tho 
heads  and  upturned  facos  of  tho  pnoplo.  Driven 
by  a  westerly  wind,  it  sailcil  away  duo  cast  in 
the  heavy  and  mout  atmosphere,  and  seemed 
likfly  at  first  to  make  a  sudden  descent.  By 
emptying  part  of  the  little  balUst  which  he  car- 
ried in  addition  to  tho  1401b.  weij^tof  the  a|>* 

paratus,  the  a'Tonaut  was  able  to  ri'iP  to  about 
a  thousand  feet,  and  at  that  level  was  carried 
toirards  Epping  Forasi.  Hio  propeller  made 
■overal  erratic  revolutions  before  the  petro- 
leum, i^ited  by  electricity,  brouj^ht  full  power 
into  play.  Aftor  that  the  Wades  revolved 
rn^dly  and  more  etmstontty,  bixt  without  pro- 
ducing ajiy  percept  il)lo  efTeot  exoept  of  turning 
the  baUoon  sometimes  sideways  and  sometimes 
end-on  to  tiw  wind.  BSven  Utia  n^t  bo  dne 
to  tho  gyration  which  occurs  with  an  ordinary 
balloon.  In  n^>out  ten  minutes  it  faded  out  of 
sight.  Tlie  Il^^iit  was  watched  with  some  in. 
lomtby  GlHii.  Bodoa'PowoU,  Soeretuyof  the 
Aeronautical  Society  ;  Mr.  T.  Wri^t,  and 
others  concerned  in  aeronautical  science  and 
pniaoits ;  and  by  Mr.  Ba>tb,  Maaaginr  of  the 
Alexandra  Palace.  Tho  balloon,  we  have  heard, 
erontaaUy  descended  at  CaugwoIL 


The  International 
Aeronaiiticnl  Conference  at 
^irasburg. 

From  ".SciKNCB." 


The  meeting  of  the  International  AeriHiau- 
tioal  Committoe  appointed  by  the  Paris  Me> 

te«rolc)i;;ical  Conference  of  was  noteworthy 
in  two  rospeots.  First,  it  marked  the  begin- 
oing  of  a  new  era  in  meteonlOKleel  inveatifo»- 
tion,  as  shown  by  an  ort^anizcd  effort  to  cut 
loc^o  from  obeenratorios  on  tho  earth  and  to 
study  the  oondttiotts  of  the  free  aar;  and, 
second,  by  the  assembling  at  Stnsbiilg  of 
French  r.nd  Germans.  Political  que^lions  wero 
hold  to  be  subservient  to  the  conquest  of  tho 
liig^  atmoapiMfo  and  tiie  ^tension  of  the  oom- 
mon  realm  of  science.  OfTicial  and  private 
huspit»lity  was  abundant,  and  the  utmost  gpod 
fdlowbhip  prevailed  among  the  members  of  the 
Committee  and  the  other  meteorologists,  phy- 
sicists and  aenmauts  who  were  prosnt  by  invi- 
tation. It  rc^tted,  although  hardly  a 
surprise,  that  there  was  no  one  from  Great 
T^Htain,  where,  since  Claisher's  n»niark;iblo 
^  biUloon  ascensions;  little  has  been  done  to  ex- 
plore tho  fiee  air.  Hie  following  named  mem- 
bers of  tho  Committer  were  in  attendance: 
Profes-sor  Uei]£eseU,  the  President,  of  Stras- 
burg ;  MM.  de  Ffmviene,  the  fieoretnry,  Call- 
letet  and  Bosancon,  of  Faiw;  Dts.  Asamann 
and  Berst)n,  of  Berlin ;  Professor  Erk,  of 
Munich  ;  Gt  nend-Mujor  Kykatcheff  and  Colonel 
Kowanko,  of  St.  Petersburg;  Mr.  Beldi,  of 
Boston,  Unito<l  States. 

The  methods  discussed  for  obtaining  obscr- 
vations  in  the  free  air  were  ballooas  with 
aeronauts;  biUlons-sondcs,  or  unmanned  bal- 
loons to  carry  self-recording  instruments  to  the 
heiglit  of  ten  miles  or  more ;  and,  for  obiierv»> 
tioan  within  a  mile  or  two  of  the  earth,  tho 
captive  kite-balloon,  and  kites  wi'lt  •^-•If-record- 
ing  instruments.  Aside  from  tcchnicui  dotniis, 
the  most  important  deoistoos  oonoeming  bal- 
louus  related  to  tho  measurements  of  th<*ir 
heigiit  and  of  the  air  temperature  around  them. 
Although,  for  the  determinatioii  of  heif^t, 
from  observations  in  the  balloon,  the  tner- 
curi.d  barometer  must  be  consdered  as  tho 
standard,  yet  its  indications  are  only  accurate 
when  the  baUoon  has  no  vertical  velocity.  If 
aneroids  are  used  tliey  should  he  compared  fre- 
quently with  the  standard  and,  so  far  as  pos- 
sible, nnder  aetnal  conditiona.  It  was  deeided 
that  for  tho  calculation  of  height  the  baro- 
metrio  observations  should  bo  reduced  every- 
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where  hj  the  same  method,  whatever  that 
might  "be  tdtiiiuitely.   M.  Oiilletttt  desoxihed  hie 

apparatus  for  photographing  automa'dcnliy.  at 
fixed  inforval'i  of  time,  a  barometer  in  the  bal- 
loon and  like  ground  vertically  below,  so  that  the 
beroawtrie  heights  can  he  calculated,  and  from 
a  map  the  tru<-  !v  i_-lits  and  the  route  of  the 
baliooQ  maj  be  determined.  This  apparatas 
waft  reoommended  for  we  with  the  both  manned 
Mid  unmanned  balloons.  On  account  of  the 
mpid  ohnngos  of  temperature,  it  was  reoog- 
tkixed  tluit  very  iwmiitive  thennometers  mu»t 
be  employed  in  ballons-sondos,  nnd  that  their 
artificial  ventilation  i-.  (vsscntial.  M.  C.iilletet 
exhibited  a  thermometer  having  a  spiral  silver 
tube  for  ite  bidb  aoldered  to  «  gtaea  tube,  bo^ 
being  filled  with  the  liquid  toluene.  This  ther- 
mometer is  extremely  sensitive.  M.  Teis- 
Mereno  de  Bort  Hhowod  a  very  sensitive  self- 
recording  tluTTOometer,  which  is  at  the  same 
timo  uliMust  insensible  to  shocks.  It  is  com- 
posed ot  a  blade  ol  G^man  silver  set  in  a  frame 
of  iavanable  ateel,  and  oeii  be  TeatUatod  in  a 
ballon-sondo  by  a  fun  turni-d  by  u  wei^it 
attached  to  a  long  wire.  For  the  determina- 
tion of  the  tcmperatare  of  the  air  around 
manned  balloons  the  proper  instrument  to  em- 
ploy is  Aasmann's  a'-pir.ition  thermometer, 
hung  at  least  6  feet  outside  the  basket,  but 
rimtritaneoiu  oompansooa  with  the  ding  tfaer- 
nioinrt^T  wi'rv>  jidvistKl.  Tlio  s<;»lf-n'((>r(Hng  in- 
strumenta  carried  in  maimud  and  unmanned 
bttHoona  fthould  he  Terified  in  imemBatie  and 
nfrigemling  cabinets  under  tneh  ehaag^  ol 
pruHsuro  :tn<i  temperature  as  mi^t  ooonr  in 
the  tttmo»phero. 

Dn.  Hergesell  and  Beraon  the  imnor- 
tanco  of  simultaneous  baQoon  Moentt  in  tlie 
different  countries  when  there  was  a  bflrofno'ric 
depression  over  the  European  continent.  From 
a  meteonlogieal  standpoint  the  manned  eseenti 
hrxvc  an  impor(an(t>  wliirli  tho  halloiis-'ioiult^ 
do  not  po884?FS,  becausf  the  tt-mptraturc  of  the 
highest  atmosphero  has  no  inflttMiee  on  the 
meteorological  t'lt  iiinits  near  the  surface  of  the 
earth.  M.  flc  Fonvicllo,  howf'rfr,  mlled  at- 
tention to  tho  interest  which  thcrraometrio 
measnreraents  at  a  Terr  high  altitude  wimld 
offer  for  tlie  determination  of  the  tempenitvirt' 
of  planetary  sp.aoe.  Tliese  moasures  might 
enable  us  to  choose  between  the  kinetic  theory 
of  gases,  which  assumes  the  temporatim>  of 
273  do^s.  C<^nti|^r.u!e  bclnir  7Pro,  ;iinl  Fourier's 
hypothesis  that  tho  temperature  of  space  is 
near  that  ol  the  minima  ohmrved  in  the  polar 
ro<:ions  of  tho  earth. 

It  was  agreed  that  the  fifth  intematioiuil 
i^^t^cnt  lof  t>ajjx>ns-9andies  should  take  place 


early  in  June,  and  manned  or  unmanned  a»> 
oente  weire  promiaed  in  Austria,  Belgiton,  and 

Italy,  in  addition  to  thofw  in  Qermany,  Franoe 
and  Russia,  which  conntrits  h;id  already  co- 
operated.   On  the  day  de^piated,  observations 

!  at  tho  motmtain  stations,  as  well  as  with  kites 

i  and  captirc  ballnon<!,  will  sfrve  for  tiie  simul- 

I  taneouii  btudy  of  tho  lower  air. 

Mr.  Kotch  read  a  rep<vt,  wiuch  he  iiad  been 
asked  to  prepiire,  on  tha  use  of  kites  fsr  me- 
teorological observation-s,  hosed  on  the  expi'ri- 
ment«  carried  on  at  Blue  Uill  ObservatoQ'  for 
several  years  past^  The  adTantages  whioh  kites 
haro  nvvr  balloons  up  to  a  height  of  at  least 
10,000  fleet,  whenever  there  is  wind,  were 
pointed  out.  It  was  reported  that,  besides 
their  use  in  the  United  States,  kites  were  be- 
ing employed  to  obtain  meteorological  records 
at  St.  Petersburg  and  near  Paris.  M.  Tacduni 
proposes  to  try  them  on  Mounts  Cimone  and 
Ktnn,  uud  Professor  Hann  hope>  to  obtain  data 
in  this  way  above  the  Sonnblick,  the  highest 
permanently  occupied  observatory  in  Europe. 
The  Conferenoe  noommendsd  Idtes  as  being  of 
groat  rahic  to  meteorology,  and  desired  mat 
tiicy  should  be  used  at  the  chief  observatories, 
together  with  the  kite  baflooa  (described  hero- 
after)  for  continuous  observations.  The  C!om- 
mittee  was  enlarged  by  the  addition  of  the 

{  following  person<j :  M.  Teisserenc  de  Bort  and 
Prince  Roland  Bonaparte,  (,f  Paris;  Profe«isor 
HiIdobrand-<s<)n,  of  T'ji-ala  ;  Pr()fesM)r  Pomter 
and  Lieutenant  Hinterstoisscr,  of  Vienna ; 
Captain  Moedebeek,  of  Sttwdrarg,  and  Lieu* 
tenant  von  f  id,  of  Beilin.  Hie  next 
meeting  will  be  at  Purls  in  1900. 

During  the  Conference  Uiere  were  two 
trials  of  the  kite-balloon — a  ctiptive  balloon 
which,  unlike  tlic  ovlinary  splierical  one,  tio» 
driven  down  or  carried  away  by  strong  wmd-s. 
It  is  the  mvention  of  Lieutenants  yon  Psneval 
and  von  Siegsfdd,  of  the  German  army,  where 
it  is  used  for  reconnoitring ;  but  tlie  smaller 
Strasbui^  balloon,  constructed  by  Mr.  Reidia- 
ger,  of  Augsburg,  for  Professor  Hergesell  and 
Captiiin  Moedebeek,  is  tho  first  to  lift  self- 
recording  meteorological  instrumeata.  It  cottp 
sists  essentially  of  a  cylinder  of  varnished  linen, 
having  a  volume  of  7,770  cubic  fv»et,  at- 
tached to  the  cable  that  its  upper  end  is  in- 
clined towards  the  wind,  which  thus  tends 
to  raise  the  balloon.     Tlie  cylindrical  form 

is    pre^,en*efl,      not  withst.:u>i'Iinf;     leakage  of 

gas,  by  admitting  wind  into  an  aiixiiiary  en- 
velope at  the  x«ar  end,  which  also  serves  as  a 

rudder,  stability  about  the  axis  !)ein;^  .s«'cured 
hy  Intern!  wings.     Tlio  instruments  are  con- 
;  tniia>d  in  a  basket,  with  open  ends,  hung  f»t 
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below  the  balloon.  The  azimuth,  angular  alti- 
tude and  traction  of  the  cable  are  rocordptl  con- 
tinuously by  an  ingenious  dynamometer.  In 
spito  of  unfavoumble  weather  and  gns  of  in- 
Bufficient  lifting  power,  the  experiments  were 
fairly  Bucoossful,  and  nrevioasly  tho  bal- 
loon had  boca  maintained  during  several  daya 
above  the  city. 

The  Committee  also  witnessed  an  ascent  of 
the  ballon-sonde  "  Langonburg,"  carrying  self- 
r^'cording  instruments.  Tills  silk  balloon,  when 
inflated  with  14,()0()  cubic  feet  of  ooal  ga«,  had 
an  initLil  lifting  force  of  440  pounds  in  excess 


Wise*s  Photographic  Kite. 


We  ha\e  received  from  Lieut  H.  D.  Wise, 
9th  United  States  Infantrj',  a  number  of  photo- 
graphs  of  his  apparatus,  and  photographs  taken 
by  it.  Tli&jc  sliould  be  of  especial  interest  just 
at  present,  when  we  hear  that  kites  will  pro- 
bably be  employed  during  the  Spanish-Ameri- 
can war.  The  inventor,  writing  from  Madison 
Barracks,  Now  York  gives  the  following  defcrip- 
tion  of  the  photographs: — ^"  No.  1  represents 
the  appn rotas  for  supporting  and  operating  the 


WISE'S  KITE   PHOTOGILM'UIC  APPARATUS. 


of  its  load.  Owing  to  a  premature  start,  the 
ballast  was  left  behind,  and  the  sudden  phmgo 
upward  not  only  emptied  some  of  the  gas,  but 
stopped  the  clock  movements  of  tho  thermo- 
graphs. The  ascent  was  made  in  the  late  afloi^ 
noon,  and  the  balloon,  which  soon  disappeared 
in  the  clouds,  was  found  the  next  day  about 
fuxty  miles  south-east  of  Strasburg,  having  risen 
more  than  six  miles,  as  was  determined  from 
its  barometric  record, 

A.  LAWRENCE  ROTCH. 


cf.mera.  As  you  will  see  it  is  universal  point- 
ing, and  tlie  shutter  Is  operated  by  cloclrwork 
set  for  a  given  time.  I  also  have  an  electrical 
apparatus  for  accomplishing  thb  purpose.  The 
field  kit©  contains  eight  '  Wwe-Ekidy  folding 
kites,'  2  nine  foot,  2  eight  foot,  2  seven  foot, 
and  2  six  foot ;  6,000  feet  of  cord,  assorted  siae  ; 
one  held  windlass,  rings,  pulley,  etc. ;  six- 
teen regulation  sipnal  flags  with  code  staff  ;  one 
Wise  I'niversal  Pointing  Camera  and  support ; 
ono  Wis©  automatic  operator  for  camera ;  one 
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camera,  4  by  5,  and  onn  dcTcloping  and  priat- 
ing  kit.  Th«  compnctnoss  of  it  you  will  soo 
bv  tho  pictiiro ;  two  nion  can  csirrj-  it  with  eaw^. 
All  of  my  experimonts  recently  with  signalling 
haro  bocn  mo»t  gratifying.  On  one  occasion  I 
signalled  a  di.stanco  of  twelve  miles  by  the  use 
of  liuiterns  and  calcium  lighte.  .  .  .  No.  8 
is  wliat  I  call  a  map  picture,  and  represent*  a 
portion  of  this  post.  Its  value,  of  course, 
would  be  in  connection  with  topographical  map  • 
ping.  All  these  pictures  are  taken  under 
service  conditions,  where  tho  operators  are  not 
seen,  and  not  exjwsed  to  possible  fire.  You 
csin  readily  see  tho  value  for  military  work." 


with  tho  larger  end  in  front ;  the  lower  side  of 
tho  latter  end  is  cut  away  ;  in  this  opening  the 
opi»rator  Is  seated. 

This  hollow  axis,  so  far  as  I  know,  is  a  ne>w 
and  important  factor  in  a  flying  machine,  and 
may  bo  the  turning-point  to  success,  aa  it  will 
work  on  other  designs  tlum  this.  It  prevents 
tEe  machine  falling  forward  on  account  of  the 
opening  forming  an  angle  with  the  wings,  and 
tho  latter  prevents  it  falling  sidewise. 

Tho  wings  are  rigid  in  front  and  flexible  in 
tho  rear.  A  bicycle  wheel  is  beneath  to  run 
on  tho  ground.  The  frame  is  of  stool  tubing 
and  bamboo  covered  with  sheeting,  and  .spreads 


MAP  PICTUBE  FBOM  KITE. 


A  New  Form  of  Kite  or 
Aeroplane. 


Tho  photographs  show  side  and  end  views  of 
B  kite  of  my  own  invention.  I  am  now  con- 
structing a  full-sizod  machine  designed  to  carry 
one  vnaa,  embodying  the  principle  of  this  kit»— 
which  is  to  counteract  and  utilise  the  variable 
velocity  and  direction  of  air  currents. 

It  consists  of  four  concavo-convex  wings, 
longer  from  front  to  back  tlian  wide  from  tip  to 
tip.   The  axis  is  hollow  and  spindle-shaped, 


from  190  to  210  square  feet  of  sustaining  sur* 
faoe,  or  about  one  square  foot  to  every  pound 
of  weight  to  bo  liftt'd  and  narriod.  When  open 
it  is  from  12  to  15  feet  long  and  8  to  10  feet 
wide  and  high.  When  oloeed  it  present*  a 
bundle  similar  to  an  umbrellA  8  to  10  feet  long. 
Its  weight  is  from  25  to  36  lbs. 

Through  many  experiments  it  is  found  that 
this  machine  safely  and  evenly  rides  or  sails 
through  the  air  without  deviating  to  the  right 
or  left  imless  so  directed  by  the  operator,  who 
by  bearing  liis  weight  on  one  side  can  steer  to 
that  side.    It  will  go  up  or  down,  always  with 
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lh»  rig^  aide  op,  no  matter  how  tlie  wind 

blows.  It  sails  at  a  llai  axx^le  with  tho  horizon, 
and  often  advances  a^aiait  the  wind  M  thougli 
pushed  by  some  unseen  foroe. 

The  Itftiag  powwr  is  «]1  that  om  be  desired, 
and  corresponds  well  with  tho  aor*^pt«'(l  tables 
oi  wind  pres^uxe  on  concave  surfaces.  It  will 
lift  from  10  to  20  lha.  for  o^ry  poond  of  drift 
or  resistanoo  to  advance. 

It  will  he  (soon  that  an  operator  wHphing  1C5 
lbs.,  to  lilt  himself  and  machine  of  35  Ihi.,  will 
have  to  develop  fnMn  10  to  90  lbs.  of  propulsiTe 


force  or  paeh,  in  order  to  overcome  tlio  w  ind,  and 
to  continue  a<lvancing.  Thi«  povor  will  not  be 
continuons  on  the  part  of  the  operator,  for  we 
oxpoct  to  extract  the  mnst  of  it,  and  at  tiniee 
all  of  it,  from  the  eneqgr  of  iho  air  when  t'ne 
wind  is  blowing,  in  which  oaae  a  machine  can 
be  madr  t«  sail  again^ii  tho  wind  without  effort, 
•WTP  that  of  biilanrinK,  which  i<*  reduced  to  a 
minimum^  and  is  automatic  in  thU  construction. 

Hie  maximum  power  will  be  required  to  get 
a  atert  when  there  ia  no  wind,  and  I  think  by 


a  node  of  operation  which  1  am  not  at  liberty, 

at  present,  to  mjiko  public  —  s'lfRvii-nt  powi^r 
caai  be  developed  to  advance  in  tho  air,  and 
ttfaflil  the  wind  is  Uowing  tho  power  required 
win  bo  reduced  to  the  minimiun. 

It  ia  conc^dtMl  by  many  students  of  ri<»rfv. 
aautios  that  the  wind  often  has  an  upward 
trend,  and  tiiat  it  does  not  flow  in  |iamlM  or 


I  straight  lines,  hot  in  awirfa  or  eddiw  ■miiriatwe 

I  cyclones,  sua  it  were — with  their  axes  vertical, 
,  horizont^d,  or  diagonal  acroas  tho  path  of  its 
motion,  aa  in  shown  by  smoke  as  it  ii>»uc'.s  from 
a  chimney,  or  dust,  Ic^aves,  and  debria  as  they 
are  picked  up  and  carried  away  by  tlio  wind. 
What  smoke,  dust,  leaves,  etc.,  in  the  air  does, 
the  air  dosa  likewise,  and  vioe  vetsn. 
These  "internal  forces     of  the  air  aeem  to 
I  awount  for  tlu>  suddt'ii  and  mome^ntary  pitcJi- 
ingH  up  and  down  and  sidewiso  of  a  rigid  pair 
of  wings  held  in  tiie  wind,  rsanlting  in  tlie 
discomfiture  of  the  experimenter. 

Numerous  ezpenmenta  indicate  the  near  so- 
tntion  of  tfak  interesting  and  diffieoli  proUem, 
and  that,  too,  witliottt  tho  interrention  of  » 
motor. 

We  believe  it  to  bo  simnlv  a  matter  of  oon- 
atmeting  and  and  adapting  oommoa  material 

to  the  strength  of  tho  oporator  and  to  tho  con- 
ditions of  the  amosphera  which  it  is  to 
operate. 

Tho  machine  must  be  automatic  in  equi- 
librium, mti'^t  be  foIiLible  into  a  small  spaoo,  so 
I  aji  to  bo  used  as  i»  llw  bicycle  to-<lay.  Wo 
I  must  be  able  to  start  op  and  come  down  under 
all  conditions,  go  when  and  whore  wo  plca.se 
at  tlie  rate  of  20  to  60  miles  an  hour,  and  effect 
a  sale  and  sore  Undiqg,  the  only  requisite  be- 
ing an  op3n  spaoo  froe  from  ohstruotion. 

CHAS.  ZIMMERMAN,  M.D. 

I     Fi^derirk,  Md.,  1T.S.A.,  March  1, 1808. 

»»»■  - 

Scientific  Balloon  Ascents. 


In  execution  of  a  resolution  of  the  Interna^ 
tional  Ooogram  on  Setontifie  Balloon  Naviga- 
tion, which  waa  hsidat  Strasburg  in  1897,  four- 
f  r<Mt  mnnni'd  balloons  and  eiglit  which  wore  no^ 
'  manned  were    simultaneously  set  ailoat  at 
I  Vienna,  Paris,  fieritn,  St.  Petorsboig,  Brussels, 
{  Munich,  and  Strasbuigat  eight  o^dodc  on  the 
inoroing  of  June  8tb. 

-Aerenantioal  atatiena  in  the  PBSpSOtlTe  0009.* 
trios  waie  asked  to  observe  the  movements  of 
the  balloons.  The  restdts  of  tho  ob«prration«i 
wiU  be  sent  to  Professor  Uer^gesell,  of  8tra» 
bnfg,  Piendant  of  the  Xntofnatlonal  Comui»- 

Three  balions  were  sent  up  from  Li  ViUeite, 
Paris.  The  first,  measuring  only  1,200  onMo 
feet,  was  sent  up  at  2.30  a.m.  for  tho  purpose 
of  re^tering  the  temperature  of  thf»  air  btv 

I fore  sunrise.  Tliis  operation  had  but  few  apeo- 
taton,  whonaa  the  two  later  aaoenta  aMarwted 
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about  500  persona  b^ongiDg  to  scientific,  aero- 
nautic, Md  Fran  drdeo,  including  ibe  Frinae 

of  ^lonacoand  a  h^'rXc  mimbor  of  Indira,  as  also 
several  monbers  of  .the  United  States  Legaticw, 
ncnr  mifanSj  Interested  in  iMllooning. 

The  MMad  balloon,  measuring  14,000  cuIho 
feet,  vrm  sent  up  at  D  o'clock.    Tho  Princ<>  of 
Monaco    cut   Uia   rope   attaching  it  to  the 
ground.     Die  ear  of  the  balloon  contained 
variotis  in.struinonts,  including  a  1);in>-thonno- 
meter  by  Kichard,  another  by  M.  Teisserenc  do 
Bott,  director  of  the  Truppes  ObMimtoiy,  a 
registering  actiiionu'fcr  by  M.  Viollct,  cf  the 
Inntttotc,   and  an  automatic  photographic 
oamen  hy  If.  CaiHetet,  taking  at  five  minute 
intervals  20  viewf?  of  the  '^iirfaco  at  tile  nadir  of 
tho   balloon,   whether   land,    sea,  or  cloud. 
Notiiing  wtm  seen  of  iha  balloon  fruni  the  top 
of  tlie  Tour  St.  Jaoquee,  whence  obicmitions 
were  to  have  been  taken  by  M.  Jaubert,  dirt^ 
tor  of  the  municipal  meteorological  depart- 
ment, and  a  like  disappointmeiit  awaited  M. 
Secretan  on  the  top  of  tho  Eiffel  Tower.  Per- 
Hons  who  had  aasemUed  in  the  grounds  of  the 
gaa  company  watobed  the  balloon,  but  only  for 
.eie^t  minutes.     It  tbeit  disappeared  in  the 
clouds  which  were  passing  at  an  altitude  of 
4,000  or  6,000  ft.   This  shows  a  mean  velocity 
oil  Mmmwhat  lew  tluut  lOffe.  per  wcond,  and 
indicates  that  the  French  balloon  could  not 
reach  an  altitude  of  45,000  ft.  as  on  former 
oocastoiu,  but  wottid  budiy  rea«h  30,000  ft., 
owing  to  the  incn.>»jwd  weight  of  scientific  in- 
struments.   Wlien  it  passed  out  of  '-ii^lit  it  wo/; 
truv'elUn)4  in  the  dinction  of  the  >i'orth  Sea, 
but  itwis  expected  that  the  strong  westerly  wind 
always  blowing  in  liigh  altitudes  above  the 
loftiest  mountains  will  send  it  eastwards.  At 
9.80  a  tli0it  rein  set  ia  and  oontinued  for  eome 
hours.  Tlie  v.iai  wt«  Twy  modomte  and  vnried 

in  (Urection. 

The  ascent  of  the  Balaohoff,  which  was  sent 
up  with  an  aeronnut  and  witb  M.  Hennite,  was 
a  very  easy  and  picture«iuo  one.  The  car  wan 
fall  of  scientific  apparat«is,  so  that  the  occu- 
pants bad  scanty  elbow  "Hiere  were  two 
huge  baskets  containing  VioHet's  registering 
actinometers  in  order  to  determine  by  aoourate 
measurements  the  intensity  of  8oIar  radiation.. 

The  day  was  unfavourable  for  the  balloons. 
Berlin,  ^funich,  A'ienna,  Stra.sburg,  Warsaw, 
^UBsels,  and  Homo  may  periiaps  have  had 
better  lock  tor  their  simultaneous  assents.  The 
aerial  district  thus  constifuU'd  covers  about 
1,200  miles  in  longitude  and  as  many  in  lati- 
tude, or  12  to  14  times  the  extent  of  England 
and  Wales.  Tbiv  is  the  most  eztensre  scientific 
Operation  on  raoord,  and  the  non-participation 


of  England  is  much  regretted,  especially  as 
Gkdsber  was  one  of  the  orsators  of  sdentifie 

aeronautics.  Tlie  collection  and  di'rn  s:f)n.  of 
the  obawations  will,  of  course,  take  some  little 
time. 

Fsrticulars  of  the  three  balloon  asoenta  are 

now  known,  though  tho  scientific  results  have 
yet  to  bo  ascertained.  lite  Babchoff,  sent  up 
from  Paris  at  11  a.m.,  came  down  at  1.90  p.m., 
after  esperienfiii^  a  thunderstorm,  at  Magny, 
40  miles  to  the  nortli-west.  The  clouds  were 
so  heavy  that  it  wba  imposdble  to  mount  higlier 
than  7,000  ft.  The  landing  was  effected  with- 
out damage  to  a  single  instniment.  Tlie 
smaller  sounding  balloon,  sent  up  at  2.30  a.m. 
I  was  disoorersd  at  10  at  YerpiUiere,  near  Mont- 
didler,  about  50  miles  north  of  Paris  Th«» 
larger  sounding  ballooo,  provided  with  tho 
automatio  photographic  camera,  was  seen  at 
6  p.m.  at  Guelder,  in  Westphalia^,  on  the  Dutch 
frontier,  about  300  miles  N.N.E.'of  Paris.  AU 
the  iui^truiuonts  havu  been  found  and  are  in 
good  order,  but  some  of  the  pbites  have  been 
lost,  n-4  the  people  opened  some  of  the  boxes. 
The  barometric  pressure  will  take  a  little  time 
to  ealeokte,  but  it  is  enected  to  be  nmSj  for 
the  next  meetiui:;  of  the  Academy  of  Sciences. 

At  Vienna  five  balloons  ascended.  The  first 
was  ^  BreitenseOt  with  only  Lieutenant 
Pakeny  in  the  car.  It  TOSe  at  !,ix  o'clock  from 
the  courtyard  of  the  nrvnal,  so  jJowly  that  it 
was  feared  the  car  would  be  smashed  on  th« 
roof  of  the  btiflding,  but  it  just  escaped,  and 
the  bnlloon  disappeared  in  the  dinc'.ian  of 
Hungary.  The  second  roee  at  seven,  went 
straight  up  thrse  hundred  feet,  and  then  re* 
mained  inunovable  for  a  quarter  of  an  hour, 
when  it  disappeared  in  the  clouds  in  the  same 
direction.  At  a  quarter  to  nine  the  balloon 
Falke  waA  released.  It  was  without  a  car  and 
TIMS  filh'd  with  hydropen.  Attjirlu'd  to  it  was  a 
I  warning  not  to  approach  it  with  either  pipe  ot 
I  cigar,  and  a  reward  of  25  flodns  was  olfired  to 
anyone  wlio  mi^ht  brinp  it  back.  An  iron 
anchor  was  attached  to  tlie  balloon,  and  it  was 
assumed  that  it  would  renuttn  in  the  air  three 
or  four  days,  and  that  the  instruments  in  it 
would  record  tempernturcs,  etc.  Instead  of 
that  it  was  not  ninety  feet  high  when  it  burst, 
turned  upside  down,  and  fell  with  an  enonnouv 
crash  tipon  the  old  fortific  af  imi  walh.  At  nino 
a  new  balloon,  the  Austria,  with  valuable  ap- 
parstufl  on  board  aaoended  with  First-Lieu- 
tenant Dr.  Ko«minsky  and  T.ieuton.mt  Koziol. 
It  fell  to  tho  ground  after  it  had  travelled  a  veiy 
Uttle  way.  Another  balloon  asesnded  from  tiio 
exhibition  grounds  with  Flrst-Lieut-enant  Hin- 
terstoisser  and  Professor  Tunui.  All  the  aen^ 
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aantUMl  itotaom  in  Austria  b^iTB  inatruotioiM 
to  watdi  for  the  balloona  aad  td^pnph  news  of 

thpm.  , 

The  Belgian  boiloon  ascended  at  8.43  a.iu., 
mnyiag  refi^eniig  iasfcnuDflnto  lor  the  slady 
of  atmosphoric  prfssoro  iiiicl  olt-ctririf y  and 
(emperatuFe,  Had  photographic  apparatus  for 
mauttring  the  height  reeched  hy  the  benoon. 
It  w  hoped  it  will  n  ach  aa  altitnda  at  6,000 
metves  (neerly  four  milea). 

■  »•»  - 

Obituary* 


MS.  K.  PIKIOAL. 

much  rograt  toheVB  to  record  the  death, 
00  June  6th,  of  one  of  onr  oldest  membors, 
Mr.  Henry  Perigal,  at  the  adyanced  age  of  97 
years.  He  was  elected  in  February,  1866, 
wiUdn  a  inonth  of  the  foundation  of  the 
8octe<7,  and  in  point  of  seniority  was  second 
only  to  Mr.  Olaislior.  Mr.  Pt'rigal  \v(lh  for 
Fntmi  timn  n  Herk  in  the  Privy  Council  Office, 
and  altcrwuxds  in  the  old  Victualling  Office. 
SnhaeqiiMitly  he  joined  the  fim  of  Mmmm. 
Hemy  Tudor  and  Son,  of  Throadneodlo  Siveet. 
Ha  WM  the  author  of  variooa  irorioi  on  w 
tronomy,  bicreloidal  and  other  cunros,  kine< 
matics  and  the  laws  of  motion,  probable  mode 
of  constructing  the  pyramids,  etc.  He  wa«  a 
Fellow  of  the  Royal  Aatnmomioal,  Royal  Mi- 
croscopical, and  Royal  HetaondogiaBl  SoeialiaK, 
of  which  latter  he  was  Trea-surer,  as  well  as  a 
membfT  of  sovfral  ofhor  sciontifio  aj«sociations, 
and  until  within  two  years  of  his  death  was 
oonataat  in  U»  attoDdvioa  «b  fhav  rnaatin^. 

DR.  BOBEAU  DE  VILtKMKUVE, 
another  -well-known  worker  in  the  field  of  theo- 
retical aeronautics,  has  also  }>aiised  away.  M. 
Abel  Uureau  de  Villeneure  was  elected  a  com- 
pltnantiiy  memhar  of  our  Aeiomntioal  Society 
•0  long  ago  ai  1868.  Ha  founded  and  edited  tiie 
well-known  Fraach  periodical  "  L'Aeronaute,'' 
which  has  eontinned  its  monthly  issues  for  over 
thirty-one  years,  and  contril>ii?o  1  niuiy  interest- 
ing articles  to  its  pa^^eM.  In  1878  be  was 
elected  Pkerident  of  the  "  Societo  Fnneaiae  de 
Navigation  Aerienne"  for  the  jaar,  and  has  for 
long  been  General  Secretary  to  it.  He  died 
sttddenty  in  Fan*  on  June  2nd  in  his  66th  year. 


NOTBS. 

AcBosa  Africa  iir  Baixoon.— Thiae  Franeh 

officers  arc  about  to  endeavour  to  cross 
the  Sahara  Desert  in  a  balloon.  They 
will  start  from  the  Gulf  of  (rabes,  and  land, 
if  all  geea  well,  in  the  Niger  Teiritoir  a 
riK-irli  later.  Tlif  V'llloon  will  have  a  cubic 
capHoity  of  ld,UUO  metre»j  and  will  be  able  to 
Temain  in  the  air  for  from  forty  to  sixty  days. 
All  possible  pvaoaution.H  ore  being  taken  to 
a?».«tnre  the  succp'w  of  the  enterprise.  A  start 
will  be  made  by  a  north  or  north-east  wind, 
whk^  iHouId  tehe  the  tmveUen  to  Rhadames, 

'  whence  they  will  bo  blown  by  the  steady  and 
reliable  north-north-east  desert  winds  towards 
the  Niger,  or  even  the  Atiantie  if  so  desired. 
The  Leo  Dex  will  drag  behind  it  a  Hteel  wire 
guide  rope  one  thousand  two  hundred  yards 
long,  and  should  any  natives  be  so  iU-advised 
us  to  lay  hold  tiiereof ,  the  action  of  a  powerful 
RumkorfT  apparatus,  in  the  car  will  induce  them 
to  let  go  agiain.  Another  original  devioe  is  that 
the  ballast  of  the  balloca  wfll  be  composed  of 
leudon  TxjttUvs  pjiintt-d  brii:ht  n»d  and  filled  with 
liquid.  Should  an  accident  oblige  the  trareliers 
to  descend  in  1km  desert  the  red  bottles  thrown 
out  fro  11  time  to  time  wHi  serve  to  indicate  their 
route,  besides,  perhaps,  enabling  them  to 
quench  their  thirst,  lite  officers  who  are  un- 
dertakiiig  this  jovrnegrt  iHilch  leniiiids  one  of 

I  Jules  Verne's  book  "  Fire  Weeks  in  a  Balloon," 
are  Naval  Lieutenant  Hourst,  the  explorer  M. 
Leo  Dex,  "aerooant  inlof*  of  tlw  lliniBliy  of 
War  .  and  Captain  Dibos,  of  the  Engineers 
The  Paris  Municipal  Conncil  has  just  vo»«>d 
15,000  fr.  for  a  public  tnai  trip  of  the  Loo  Dex 
to  be  made  from  Paris. 

Ader's  Flyixg  MArniNE.  —  The  French 
Minister  of  War  is  encouraging  the  flying 
machine,  or  "  Avion,"  of  M.  Ader  for 
military  pur{)OBes,  to  wit,  as  asfial  aoonta  for 
discovering;  the  ponition  of  the  enemy  or  their 
manoeuvres,  and  as  aerial  desUoyeis  destined  to 
throw  bombs  down  on  troops  or  oitiee,  and 

even  fight  other  aerial  dtvstruyers  in  the  air. 
Trials  of  the  Avion  were  made  recently  at  the 
oamp  of  Satory,  but  though  successful  at  first, 
an  aooidflnt  put  an  end  to  them.  They  axe, 
however,  consid*>rpd  sa«i';f)u-tory.  The  Anon  is 
a  true  flying  mac-iuue,  with  large  wuigs  like 
those  of  a  bafr,  made  of  silk  on  bemboofnmas. 
They  are  work«xl  by  a  steam-rondensiiig  engine 
ot  great  power  for  ite  weight  and  size.  The 
we(|d>t  cf  the  motor  is  about  7  lb.  per  horse 
power.  The  total  weight  of  the  Avion  is  about 
1,100  lbs.     Ibe  rest  of  the  maobineiy  is  of 
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twllmr  steel,  rigjUl  and  light.  It  is  propoMd  to  I 

rstiiblish  an  Ecolc  d'Aviation  Militairo,  and  al- 
ready thoro  U  a  Xiaboratoiy  of  Aviation  in  the 
Rue  Jeamiii,  Farit.  AiqMrentfy,  tlimi,  we  are 
alwut  to  ma  the  flying  vai  l  li  no  at  last. 

Ki  I  KS  KOK  Meteorology. — The  monthly  ineet- 
iog  of  the  Koyal  Meteorological  Society  was 
lield  on  Wedneaday  afternoon,  tb«  16th  inat., 
at  the  rooms  of  the  Koyal  Astronomical  Society, 
Burlington  Honsc,  Mr.  F,  C.  Bayard,  LL.M., 
President,  in  the  cliair. 

A  papw  by  Blr.  A.  L.  Rotdi  ma  read  on 
"  Tht  ExpIor.it  1011  of  tho  Frw  Air  by  Means  of 
Kites  at  Bluu  Hill  Observatory,  Mawt  U.S.A." 
After  giving  a  Maf  aoooont  of  tfco  «•  of  kites 
for  soientifio  pnxpooaa  from  17i9  to  the  pre> 
sent  tinio',  the  author  dpseribeil  the  various 
fornix  ot  kites  wlucli  have  been  employed  at 
Blae  Hill  Ohaervaiory^-^.,  the  Eddy  or  Malay 
tailless  kit« ;  tho  TTargravo  cfllular  or  box 
kite;  and  the  Lamson  aerocurre  kite.  The 
hi^eat  flight  waa  on  Oct.  15,  1897,  when  by 
means  of  four  kites  baring  a  combined  lifting 
surface  of  150  square  f<H't,  the  meteorograph 
at  the  end  of  20,100  ft.  of  wire  wa-s  raised  ver- 
tioally  11,080  ft.  abovo  tho  hill.  About  200 
records  from  kites  liavo  bet'ii  ubtaiiH'd  in  the 
free  air  at  heights  from  100  ft.  to  11,000  ft. 
in  all  Idnda  of  mwAer.  Ifr.  Rotcih  maintoina 
that  the  kite  can  bo  made  of  the  greatest  im- 
portADoe  for  meteorological  investigation.  At 
tlie  recent  meeting  of  the  International  Aero- 
naatioBl  Committee  at  Strasburg  it  was  ro> 
commt'ndpd  that  all  central  obserratorios 
should  employ  kites  as  b^ng  of  ptime  impor- 
tanoe  fear  the  adranoenienlv  of  meteonlo^nBl 
knowledge. 

Vakiclk's  Balloon  for  Kr.oxiJiKK.  —  M. 
Autoine  Varivlc,  of  the  French  Geographical 
Society,  has  bean  a  eonple  of  vedn  and 
more  in  America,  preparatory  to  starting 
on  a  voyage  to  the  Klondyke  in  his  new  bal- 
loon. Tlua  ia  to  be  ateeved  by  meana  of  a  sail 
and  a  vopo,  aa  in  the  4iipe  made  from  Paris  to 
Tlieneu!  and  from  Paris  to  Hamburg.  The 
LuUoou  iii  cyliiider-sliapod  will)  tlie  sail  below, 
and  it  ia  fufniahed  with  eleotrio  B^te  and  a 
Bo.ireh  li^ht,  nnd  will  earn*  a  weight  of  about 
7,300  lb.  WIjcu  tht>  apparatus  for  inflating 
the  balloon  witb  hydrogen  ia  raa^  at  JnneMi, 
(he  start  will  be  made,  and  the  progress  of  M. 
Vsiricle  and  his  companions  will  be  made  know-n 
by  mi^asages  by  carrier  pigeons.  If  the  trip  is 
succcssfttl,  M.  Varicle  will  probably  attempt  a 
balloon  voyage  to  (^tsbMgfii,  and  another 
across  the  Sahara. 

M.  Antoine  Yariela,  the  inventor  of  the  bal- 
loon who  baa  been  wagotiafting  irifli  Um  United 


Statea  War  Depaiiment  witii  a  Tiew  to  vaing 

1ii»i  invention  in  connection  with  tiie  present 
li(>>tilities,  hits  ^;onc  t«  ^Va>^^ir^;ton  with  two  of 
hiH  asttociat^s  to  have  a  confureiKH>  uu  the  tiub- 
jeot,  a  farourable  anawer  having  been  reoewod 
t^  tho  oorrospondrncp^  which  has  been  going  OB 
i»iiict»  the  arrival  of  tiie  party  in  this  city. 

A  Pbojccted  Scientific  Ascekt.— An  ascent 
ia  to  be  made  on  the  27tii  of  Jnly  from  New- 
bury with  a  definite  Hcientific  object.  The 
aeronauts  rire  the  Kev.  J.  M.  Bacon,  whose 
(juooess  m  India  dming  the  eclipse  of  tbe  sun 
in  January  must  be  familiar  to  eveiy  astro- 
nomical  reader,  and  Dr.  Lachlan  (late  Fellow  of 
Trinity  College  Cambridge)i  and  their  imme- 
diate object  ia  to  experiment  In  deetrioal  teata 
and  ini'jusurements,  spcxitroscopy,  visual  and 
photographic  ;  photometric  detemunations  and 
actinism,  tlio  penetration  of  sounds,  fog-sig- 
nals, acoustic  cloudii,  etc.  .  *  •  Meaan. 
Bacon  and  Laelilan  will  Uxkt^  "p  a  thoponnh 
equipment  of  instruments,  imd,  all  being  well, 
it  ia  inpoaaUa  to  donbt,  will  aeoofo  reanlta  of 
endtoing  vnlne  to  aoianoo. 

Great  HEioiiTS.— Men  of  aciance  have,  for 
various  purposes,  tried  to  get  aa  far  above 
the  earth,  and  as  far  into  it  aa  poadble. 
The  ovnent  issue  of  a  magaaiiie  furuishea 
an  interesting  chart  of  the  p^'cn^t'st  alti- 
tudes ever  attained.  The  balloon  takes  the 
first  plaoe,  having  aaoended  in  ita  Ut^ieat  flight 
to  an  altitude  of  60,720  f,  r  t,  ivliile  the  highest 
flight  of  birds  is  43,000  feet.  Ibe  dweliingil 
occupjdng  the  greatest  altitnde  above  tbo  aea- 
level  stand  at  16,500  feet,  and  tiie  highest  rail- 
road is  13,2(X)  feet.  Ballooning  ha.s  not  made 
much  progress  during  the  past  hundred  years. 
It  haa  been  employed  in  otmnection  with  the 
Hispano- American  War;  but  for  the  most  part 
the  balloon  has  been  regarded  as  an  interesting 
and  aomaidia*  liaky  meana  of  negation.— 
"Yorbabira  BamU.** 

Kite  Telephones  in  tiie  Nwn-  (?).— Mis- 
leading notices  have  appeared  in  aeveral 
puperci  (which  ou^it  to  have  knawB  liettor), 
deeoribing  some  experiments  with  "A  Kito 
Telephone  "in  the  Navy.  .Vn  illn><tration,  even, 
is  given  depicting  a  naval  officer  on  the  bridge 
of  a  large  ship  speaking  into  the  telepbonet 
which  is  apparently  connected  to  an  ordinary- 
looking  kite  floating  overhead,  whilst  another 
string  connects  the  Idto  to  a  fhMfr-maated  abip 
in  the  distance 

The  f oUowing  ia  astiaoted  from  the  artide  in 
question:—* 

"Soma intereating expoximeiita  were  recently 
nmda  on  H  Jf  .8.  Danntlam  in  the  vae  of  kito 
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tdAphoneB  »t  m*»  aa  aliowii  in  oar  ilfawtimtioB, 

tJio  object  beinj;  to  siip(>r>a'(lo  presint 
rather  obsolete  and  tmsatisfaotoiy  methods 
«f  wpialling  *t  86a.  Hm  Into  uwd  wb 
vi  tiM»  xvgiilatioQ  sort,  oxoept  that  it 
was  mmna  a  tail.  It  was  six  fi'<-l  loo^? 
and  three  feet  wide  at  the  broadest  point. 
In  place  of  tlie  tail  die  kite  carried  two  lines, 
one  of  which  was  ret^n'tifr!  cm  >io:ird  the  Daring, 
the  inabractional  torpedu  boat  destroyer,  from 
which  the  experiments  were  oonduotod. 


Following  this  experiment  came  one  wiiu  a 
wire.  The  end  of  the  wiro  which  the  kite  bore 
•way  from  tli»abip  was  dropped  open  the  de<dc 
of  H  M.S.  Diumtless,  where  it  Wiis  si-cured  by 
the  electrioiaa  of  the  ship  and  attached  to  a 
talephone  appamtitt  in  waitiiig.  Iba  oHier 
and,  which  had  remained  uboflfd  tha  Dtrillgi 
was  also  atf  11  In  (]  to  a  telephone,  and  an  wxm 
aa  this  taak  wab  completed,  the  two  ships  were 
in  perfeet  commnninatiiMi.  The  kito  tenuuned 
suspended,  secured  by  two  lines,  for  more  than 
foor  hours,  during  which  time  oommunication 
between  tha  Daitog  and  tlio  Dauntleas  was 
uninterrupted." 

Wo  have  tho  high&st  authority  for  stating: 
First,  that  there  is  no  such  ship  as  the  "  Daunt- 
lees"  in  the  Navy.  Second,  that  no  expori- 
nunta  nitfa  tetephonos  attached  to  kites  hare 
baan  made  in  the  Navy.  Third,  that  though 
kite  experimeats  were  oondoetod  fonw  tfane  ago 
on  the  torpedo-boat  destroyer  Daring,  the 
kites  were  not  "of  the  regulation  sort,"  but 
were  oi  the  Baden-Powell  pattern,  and  were 
not  "6  ft.  long  and  3  ft.  vida." 

Siirh  innccumrios  arc  apt  to  mislead  inventorH 
and  others,  however  ingenious  tho  ideas  Mlg- 
geatod  may  be. 


Foreign  Aeronautical 
Periodicals. 


L'AekonauTE  (Paris),  A/rril:  "Felix 
Gratieu,"  biographical  notice.  "Captive 
Balloons  and  Naval  Warfare."  Reaulta  of 
Ascent  of  Exploring  Balloon.  M.  Vance's 
Ascent,  Farifl  to  Tours.  Kreas*  Captive 
lieiicopt^re. 

ifoy.*  CSvonlar  to  Eichibitors  at  the  Ex- 
position of  inOO.  History  of  Engines  to 
Slacken  8peed.   Pilcher's  Apparatus  (froui 

June:  Annonnoeiiieiit  of  the  Death  of  Dr. 
Hunan  do  Villenoove,  with  portrait.  Dis- 


oourses  by  MIL  Badau,  £.  Sarooui^  P. 
Decanvilio,  and  Gnakave  do  Boida. 

La  France  Aeriknnk  (Paris),  1—16 
April  :  "  Projpct  of  an  Aeroplane  with 
Ikiuziuu  Motor,"  G.  N.  da  Pro.  "  An  Aerial 
Voyage,"  Raymond  Bouchard. 

15-30  Api-il:  Obitnacy  Notice,  '*The 
Aeronaut  Gratien." 

1— Ifi  Jvne.-  **Schwai3  Dirigible  Balhxm." 
"An  Atriul  Voyage^"  Baymond  Bonohard 
(continued). 

15—30  June :  "  About  the  Flight  of  Birdg," 
M.  Marey;  extracts  from  his  book,  with 
comments.  Obituary,  M.  (l^harleBLabrOttaae; 
Abel  Hureau  dc  Villeneuve. 

ZEixacH&irrroftLufTftCHiFrAURT.  March: 
A  Univeraal  ffite  with  Rotary  Sustainiiig 
Wings,"  W.  Karoa   "Repression  and  C9om- 
pression,"  E.  Jnro'>    Blue  Hill  Kites. 

April— May .  '  Observations  of  Wind 
Cnrrenta  at  Diflbrant  Heights,*  Colonel 
Poinortsef,  with  numerous  statistics.  "  Hori- 
zontal Flight,"  K.  Lorenz.  "The  Develop- 
ment of  Gas  Balloons,**  PUtte.  "Kress's 
Flying  Experiments.*' 

L'Abronauta-  February  —  May :  "The 
Story  of  Aeronautics  P.  Cordenons,"  E. 
Yialardi.  "Aeronave  Uiam  Pietro"  (illus- 
tiatedX  looks  fandfnl.  **  Chanufce's  Experi* 

ments  in  Gliding  Flight"  (illustrated). 
"Dirigible  Parachute  of  Conte  Carelli" 
\  (illustrated).  "Construction  of  Balloons." 
''Zanrossi's  Wing  Machii:>-  (illustrated). 
"Ascent  <^  the  Duke  of  the  Abbmssi' 
Notes. 

Illcbtibtb  AmoKAumcHS  BCxttriiluh- 

GEN,  No.  2.  April:  "The  Aeroniuitical 
Troop  of  the  First  French  llepubiic." 
"  Motors  for  Aeronautical  Purposes,"  Arnold 
Samuelson.  "The  Use  of  Kites  for  Lifting 
Men  "  (illustrated),  Baden  Powell.  "  Andrec's 
Polar  Journey  iu  Balloou,"  Dr.  Nils  Ekholin. 

Experiments  of  Major  Moore  "  (iUnstmted)* 
Notes.  Ftotents. 

— ♦»»  •■ 

Notable  Articles. 


April  En^lUk  lUiutraM  Mtigatitu.  — "The 
Long- Sought  Flying  Machine."  A 
folly  illDsUrated  history  of  the  subject, 
thoQgh  mixing  up  wild  ideas  with 
careful  experiments. 
Ptanon's  UagoMint.— "To  France  by 
Air."  G.  Griffith.  The  recent 
balloon  trip  to  France,  with  maiqr 
photofpraphs  taken  from  the  balloon. 
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April  S.  Graphic.—'-  Military  Ballooning  111  G«r- 

many."    (Illustrated  ) 
2.    Goidtn   Fenny. — "  The    Last   Seen  of 

AsdHo."  (nintinttad.) 
S.   Science    Si/tinf:s.  —  "  Ralloon  Photo- 
graphy."   Details  of  cameras,  &c. 
7.   Bristol  Ohurvur,—"  Machaolcal  Flight. " 

(ninitiMlcd.)  Hlatorkal. 
9.   Montreal  Daily  Slar.— "In  Search  of 

Aodr^e."     Tba    French  balloon. 

lUnstnted. 
9.   The  Cycle.  — ••The  Army  Ballooning 

School,  Aldershot."  (Illustrated.) 

15.  Publie  Optnion, — "  Flylog  Machioes  of 

the  Ftet."  Pram  tbe  Bn^iA  JUus- 

tratcd  Magazine. 

16.  Eiti^  iitthanic.—"  Aerial  Navigation." 

A  vigM  bat  srbitrary  opinion. 
M.  Chnms.—"  To  Those  who  Wish  to  Fly." 

Capt.  Baden  Powell'ifljiiagiiiacUiie. 

(Illustrated.) 
aS.  JV««ia«.^"Andfie'i  BdlooD  Expodl-* 

tloii."  (JUaatnlfld.)  Review  of  bodi. 

30.  Moridng  Leadtr.-^**  War  Ballooos." 

May  4*  Evening    Htrnld   (Syracuse,    N.Y.). — 
"  American  Naval  Balloons." 

7.  /Mvriif fPN.— **  Tho  Alamiainm  Billoon," 
and  "Artificial  FUgbt.*'  Chnnnle's 

experiments 

7.  GoUtn  Penny.— "  I'hi  Marvels  of  Kite 

FlylBg."  (tllmtrmted.) 

10.  Rtvui  l\ih)iiqui  (Paris). — "I'n  =  'iMlity 

of  Long  Balloon  Voyages."  Interest- 
ing and  important  article. 

XO.  IMfy  News.—"  Up  in  a  Balloon." 
Account  of  Mishap  at.  ICarl's  Court. 

15.  Jfi/«w.— Notes  Referring  to  Flying 
Madtlaet. 

a8.  Doily  .^/.1l7  —'•  Flying  by  Macbleecy.** 

Davidson's  proposals. 

June       CautlPs  Magasntt.—"  When  Men  Fly." 
4.    ScitM  Si/tings.  — "Tb»    ProUciKI  of 
Flight." 

8.  SA/<fA.-"  Kile  Flying.  •  (Illustrated.) 

to.  Ckitnh  Family  Nnespetptr,—"  An  We 
Learaiog  to  Pty?"  Interview  with 

Capt.  Baden-Powell. 

11.  i?<i«Wrr.— "Warfare  ia  the  Clouds." 

(illoBtrated.) 

31.  Globt.-'"Vfhm    Balloeniag  was  a 

Craze — Lunardi's  Exploits." 

ai.  5/.  yames's  Gaxelte. — "A  New  Flying 
Machine."  Interview  with  Mr.  G. 
Davidson. 

25.  Zhily  ChronicU.—**  New  FlyingUaddae." 
Davidson's. 


Applications  for  Patents. 

{April,  Maiff  and  June,  1698.) 


9,296.  April  22.  Charles  Ritzinckf,  4', 
Foley  Street,  London.  A  New  Method  of 
Steering  Aerostatic  Machinea. 

0,878.  April  29.  Danibl  EnwaaD,  14,  Upper 
Bedford  Place,  London.  Improvements  in 
Flying  Machines  and  In  Screw  Propellers, 
Fane,  Biow«r««  and  aueh  like.' 

10,198.  May  4.  Jann  Gakdhbr.  70,  Market 

Street,  Mancbester.  Improvements  In  Moana 
for  Making  Captive  Aerial  Ascents. 

11,914.  May  25.  Edwabd  Zabsbi,  LeadoD. 
improvemanta  In  and  Relating  to  Navlgabia 

Balloons. 

11,986.  May  26.  Eowasd  J.  Barbbr,  Chan- 
cery Laoe.  LoodoB.  An  lm|»i>ova«l  Balloon. 

13,700.  June  90.  Gborge  L.  O.  DAviDs(ni» 
London.  lm|>povenMnta  In  Flying  Maolilnaa. 

13,769.  June  21.  Mancel  Vasseur,  New 
I  Broad  Street.  London.  Employment  and 
'  Uaeftil  Application  of  tho  ElootHo  Fopoe 
j  to  Aopoatata  and  Balloona. 

'  14.179.  Jons  27.  Jean  Xistb  Dv  v;k;  ue, 
Queen  Victoria  Street,  London.  improved 
Navigable  Balloon. 

j  14,877.  Jane  ag.  HiNav  Vanobk  Weyox, 
Chaticery  Laae.  Loodm.    iRiprovomenta  In 

.  Balloons. 

I  '  - 

Patents  Published. 


From  tliu  llliistiatf  i  (hjlrial  Journal. 

85,716.  November  14.  ibyo.  Flying  Ma- 
chines. SiuMs,  F.  K.,  Araberley  Hooaa,  xa, 
Norfolk  Street,  Strand,  Loadoo. 


nc  a. 


The  nachlne  consists  of  a  main  frame  «.  froni 

which  is  suspended  <i  frame  c  for  carrvinp  the 
rider,  a  pair  of  wings  c,  t  of  the  form  described  in 
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Specification  No.  25,717,  a  d.  1896.  and  a  pair  of  j 
aeroplanes  b,  b,  with  which  ma/  be  combined  an 
aeRMtat  bo.  Modificatloos  are  deecribed  in  which 
aerostats  in  the  form  of  aeroplanes  are  employed 
and  arranged  in  series  one  above  the  other  at 
adjustable  InclfaatlOM.  K  iMtlMrtaig  aOTOpbiw 
having  hinged  sbotters  t  actuated  by  cranks  0  and 
rod  f*.  as  partly  ahowa  in  Fig.  8,  may  also  be 
employed.  A  rodder  with  borisontal  and  mtiemi 
vanes  is  fitted  to  the  machine.  The  framing  is 
constructed  of  aluminium  tubing  or  bamboo. 
The  wliiga«,«ar»Mtaal«d  by  pedal  enuikst,  ud 
their  inclination  Is  aQntted  by  handles  bo. 

25,717.  November  14,  1896.  WInga  for 
Fi>ing  Maohinaa.  Siums.  F.  K..  12,  Norfolk 
Stnal,  Stand.  Loodoo. 

nc  21 


valves  which  open  on  the  up- 
stroke. The  wings  may  be 
simply  concave,  or  shaped  in 
section  as  shown  in  Fig.  9,  or 
flat.  The  valves  may  ba 
jdrcular.  triangular,  or  hex> 
agonal,  and  arc  closed  by 
springs.  The  wing  may  be 
formed  of  aluminium  wire  or 
silk  netting,  and  provided  with 
icctangnlar  flap  valves  which 
extend  over  the  whole  surface. 
Aeroplanes,  arranged  to  permit 
(ha  paieage  of  air  tbroogb 
them,  m.-iy  be  employed  for 
wings,  the  arraogement  being 
as  shown  in  'aectloa  In  Pig.  at. 
so  as  to  offer  more  resistance 
toibealr  in  one  direction  than 
inihaolhar. 

27.406.  Dedsmber  2. 1896. 
T.  KxY.  Mathod  of  Oon- 
atructing  Tubular  Frames 
auitabia  for  Valoolpadea. 
Motoi*  Vahlolaa,  and 
Maohlnasft>i*Aartftl  Navigation. 

29,328.  December  21,  1896.  F.  Bokdes.soul. 
Driving  Maohanism  applicable  to  Valooi- 
padoa,  Boata,  op  Flying  Maohlnaa. 


9.861. 


FIG  7 


January  29,  1897.  Flying  Maohlna. 
J.  D.,  3»  Paper  Bnlldlngs.  Tsnpla. 


The  wiogi  are  oonstracted  of  a  light  frame- 
wokIk  a»  a*  oosaaid  irflh  Mute,  and 


I'rnf-clling  and  Stetring.—A  wheel  with  feathering 
bladeii  c',  c*,  fi  t*  la  employed  for  propelling. 
Tha  Madas  an  piffolad  as  shown,  aod  I 
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by  M  eccmitrfe  B,  to  wUdi  tlwy  ara  comiected 

by  cords  H  attached  to  the  blades  r  ;o  cranks  X 
oo  tbeir  axles.  The  eccentrics  maj  be  adjasted 
10  liter  the  direction  In  a  vertical  pbne  in  which 
the  machine  in  mnving.    Steering  in  fthorixOQtal 

plaoe  is  effected  by  a  rudder  J. 

United  States  Patents. 

006,438.    September  17.  1897.    Air  Ship. 
Adolfh  Kochuu,  New  York. 
BaslMt  wtkh  nU  round  shim,  and  aewcal 
beliooM  attached  to  the  ralL 

606,579.  March  18,  1897.    Flying  Machine. 
Frieurich  a.  Jon-f.  I'rfsden,  Germany. 

Leos-shaped  gas  container,  with  iaterai  pro- 
pnHiog  inocliHiitiiii  At  axial  oenin  of  anna. 

006.696.    ApcU  19,  1897.    Kit«.    Hbmiy  H. 
Clayton,  RaadviUft,  Mass. 

Kite  having  a  rectangular  cell  at  each  end,  the 
frame  comprisiog  a  corner  post  at  each  corner 
of  oelia,  cateodbig  Aa  whole  laogih  of  the  kite. 


606,187.  Jdy  15,  1896.   Soaring  Maeblne* 

William  P.  Botusov,  Chicago. 
Soariim  machine  with  outstretched  wings  and 
platform  for  rider  to  stand  and  move  hadk  and 
forth  npon  for  balandng.  Skeleton  boot-abapad 

framework,  rudder  and  keels. 

606,622.    September  4,  1897.    Kite.   JOHM  F. 
CooLBY,  Rochester, 
ComUaatioo  of  idta  of  a  horlsootal  wing, 

having  froDt  and  rear  bars,  and  slack  air-resistiog 
material  between  the  bars,  and  a  smaller  vertical 
goldiog-wiog  intersecting  the  hovboBtal  wing. 

French  Patents. 
273,723.    Vos  Zeipetin     System  of  Diri- 
gible Balloons,  with  Saveral  Indepen- 
dant  Motora. 

973,857.     LlGCiNv       Dirigible     Balloon  Of 
Special  Form,  called  Aerial  Canoe. 

274.066.  Db  Wolff.  Elevating  Apparatus 
and  IMotoP  fDP  Aarlal  Vahlolaa. 

374,058.  Abams.  Naw  Syatom  of  Aviation. 
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and  4,  IHrehin  Leme,  E.C. 


NOTICES 

OF 

(iDjjc  Aeronautical  $ocirt]|. 

 ♦  - — 

A  Moeting  of  the  Council  was  bold  on 
S«p(.  15Ui,  when  the  following  genUemcu 
wera  elccied  Membon  of  the  Sooiefcy : — 
Jamkb  D.  Wuitk,  Esq.*  8»  Paper  Build- 

ings,  Temple,  E.C. 
H.  S.  Elwobtht,  Esq.,  Ham  des  Fas, 
Jersey. 

Prof.  Sib  Wiixiah  Cboous,  F.R.S..  &c., 
7,  KenriDgton  Park  Gardeot,  W. 

M.   AuouBTB  £.  Gaudbow,  7,  Victor 
Boad.  N. 

B.  BADEii-POWELL.  (  a.  t.. 

Hon,  Sec. 


Ader*s  Flying  Machine. 


More  detailed  descriptions  of  this  apptirat(i», 
whkb  was  briefly  nrfwrad  to  in  our  last  man- 
hVf  hftTe  now  l>eeu  pu!>lislie<i 

M.  Ader,  who  i»  a  French  engineer,  ha^ 
deyoted  much  study  to  the  flight  of  birds, 
and  to  the  construction  of  their  wings,  nnd 
cliiims  to  have  mado  a  discoverv  whi<Ii  hax  an 
important  bearing  upon  the  subject  of  artificial 
fl%ht.  He  has  observed  that  Nature  has 
adopted  in  the  structure  of  the  winp*^  of  bird«, 
insects*  and  all  fljing  <tihin^  a  special  well 
dftt*!^  gjeoiiietrio  ottrve,  namely,  the  spiral. 
Every  feather  taken  separatelj  obeys  the  same 
hiw;  the  curve  is  mom  or  less  aceeatuated 


aoconfing  tu  the  weight  of  the  wing,  but  it  is 

iilwuv-i  present,  and  thji  principle,  M. 
Adcr  tuaintain^i,  should  form  tne  basis  of  all 
attempts  at  aerial  locomotiOB.  He  baa  there- 
fore abandoned  tho  plane  surfaeos  hitherto 
adopted,  and  has  substituted  curved  surfaoee, 
ohuBotensed,  like  the  myBterioua  boomenmg 
of  the  Australian  aborigine<s,  by  the  ioduh 
penaable  spiral.  The  wings  of  the  "AnoB," 
by  which  name  M.  Ader  designates  his 
invention,  do  not  flap,  and  can  only  be  moved 
bnckwiml  or  forward  to  permit  of  adjusting 
the  centre  of  gnsvity  of  the  ^iparatus.  Their 
feanowoikis  of  bamboo^  and  is  johited  so  that 
the  wing'^  au\  ho  fiJded  if  npces^rr.  They 
are  kept  in  position  by  steel  wires,  wliich  act 
like  tendons,  and  are  covered  with  a  light  silk 
material.  ISie  ^pf»aratuB  is  propelled  by  means 
rif  two  lnrp«»  <trre»w9  or  h«"1iros.  also  constructed 
of  bamboo,  which  are  platx'd  in  front  of  the 
maobhie.  They  revolve  hi  opposite  directions, 
in  nf^artv  tho  «5ame  phun'  nn<l  nn'  r'Titiroly  in- 
dependent. The  motor  that  drives  each  of 
them  is  a  marvel  of  power  ooodeneed  into  small 
bulk  and  is  of  little  weight. 

Tho  motiro  power  is  furnished  1^  stenui. 
Tiw  ftiei  employed  is  alcohol.  Each  of  Ihe 
moton  has  four  c^linden  and  opomtos  by 
double  cxpan'iion.  Tho  penerator  is  tubtilar, 
and  the  vaporisation  therein  is  practically 
instantaneous.  When  all  the  ents  are  dosed 
to  the  stoant,  the  pressure  rises  ono  atmosphere 
per  <«eicond.  The  waste  stoam  liquefies  in  an  air 
ccndenser  that  is  placed  ai  the  top  of  the 
apparatus  and  that  pemits  of  reooveijng  the 
water  witliout  any  Iorp. 

E^h  motor  is  of  20-horse  power.  Ail  the 
parts  were  woiked  out  of  hlooka  of  foq^  steel, 
just  as  ti  ]>iis't  is  cane<]  out  of  nt-irhle  by  a 
sculptor.  Eveiything  has  been  hollowed  out 
that  could  bes  and  the  result  is  that  the  total 
weight  of  the  generator,  motor,  and  condenser 
is  about  r,',  pounds  per  nominal  horse  power. 
The  motor  alone  does  not  oxceed  the  weight  of 
2 1-6  pounds  per  horse  power. 

A~  efich  motor  directly  actuates  one  screw, 
the  velocity  of  either  can  be  diminisliod  at  will ; 
the  result  is  that,  in  tbeateeru^,  the  propeller* 
concur  with  the  independent  rucM.'r  situated  at 
the  rear.  The  latter  is  manoeuvred  by  the 
aeronaut  by  means  of  pedab.  Tfaiee  or  fov 
buttons  or  handles,  placed  within  easy  reach, 
•uffioe  for  all  the  other  maaeeuvras. 
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It  measures  nbout  fifty  feet  from  tlie  tip  of  I 

one  wing  to  tJie  tip  of  tlu'  otlier,  and  weighs,  1 

when  fully  loaded,  about  half  a  ton.  | 

Tlie  French  Govornmont,  keenly  olive  to  the 
IK>88ibilities  of  the  flying  machine  iu  warfare, 

supplied  the  funds  for  the  construction  of  tho  I 


that  it  was  judged  ina^Un^ble  to  experiment 
with  the  machine,  but  on  the  14th  of  October 
the  day  was  calmer,  and  M.  Ader  took  his 
place  on  his  apparatus  and  set  it  going.  With 
wings  outstretched,  the  machine  ran  along  on 
ltd  wheels,  slowly  at  first,  but  with  a  gradually 


PKEI'AKING    FOR  THE 


I  LIGHT. 

(Uluiitraiion  from  Ooldcn  I'cHny, 


maehino,  and  M.  Adi-r  has  been  at  work  on  it 
for  the  hist  five  years,  operations  being  earned 
ou  in  secret,  under  the  supervision  of  a  com- 
mittee of  military  experts.  In  October  of  hvst 
year  the  machine  was  finisht'd  :in(|  wits  con- 
veyed to  the  manoeuvring  ground  at  Satory  to 


quickening  pace.  At  last  the  onlookers  saw 
tho  wIkm'Is  leave  tJie  ground,  and  the  machine 
tume«l  slightly  owing  to  tho  breeze.  Tho 
moment  of  M.  Ade^.s  triumph  had  come, 
but  it  wjis  of  short  dunition.  A  second  later 
a  ^(|tuill  stnick  him,  and,  fearful  of  Uie  result«, 


WITH    WINGS  OLITSTKETCHEI). 

[Illustration  from  GoldrH  Penny. 


bo  tested,  strict  onlers  being  given  that  no 
strangers  should  be  admitted  to  witness  the 
experiments.  Nature,  as  if  jealous  of  her  se- 
crets, generally  proves  unkind  at  the  critical 
moment  on  such  occasions,  and  for  a  whole 
week  the  weather  was  so  windy  and  unsettled 


he  slowe<l  down.  The  machine  immediately 
dropped  to  tho  ground,  and  the  wheels  being 
n'j  longer  in  the  lino  of  motion  did  not  run, 
but  jamme<l.  One  of  the  wings  broke,  tlio 
machine  fell  on  its  side,  the  screws  were 
smashed   to   atoms,    and    when    M.  Ader 
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got  free  of  the  wreck  he  foand  ontjrU*  «agiaM 

intact.  Howi  \<  r,  the  machine  hnrl  actually 
raiiidd  itself  into  the  air — everyone  was  pusitire 
on  that  point— snd  bo  the  oonunittee  of  experts, 
in  tln'ir  report  to  tli*^  Minister  of  War,  stated 
that  ia  their  opioioa  the  exp<>riments  should  bo 
eoatiniied,  it  barmg  bden  prort>4l  that  the  mo 
tin  power  wa.s  sufficient  to  lift  thc>  machine, 
and  that  tlu'  wint'^  were  capable  of  caitying 
the  apparutUA  aiul  its  iareator. 

Hie  machine  ha-s  now  been  repaired,  and 
being  fiimi'^hod  with  whods  that  tum  in 
any  direction,  a  ^similar  accident  in  no  longer 
possible.  The  inventor  Is  onlj  awaiting  the 
order  r»f  tli.^  Mini«rter  of  War  to  make  another 
start,  and  any  day  we  may  iiear  that  the  pro- 
blem of  aoial  navigation  has  be^  solved. 


BxpeHmentai  SoaHag, 


Some  ye;ir>  w^o  I  got  over  :i  snaring  ap- 
paratua  from  Lilieuthal,  and  made  some  ox- 
pmmente  with  it  in  Trinity  College,  DubUn. 
The  college  groandH  Are  flat  and  autik  below 
the  city  and  surrounded  by  trees,  so  that  it  is 
a  very  unfavourable  places  for  experiment-s  of 
the  kmd.  Hie  conditions  for  succevsf ul  souring 
are  a  pretty  sleep  incline  up  whidi  tho  wint| 
blows,  and  the  only  incline  I  could  coquiuumI 
waa  an  iitelined  scaffolding  I  had  erected, 
rc.und  which  tht<  very  pnsty  wind  blew,  mak- 
ing it  veiy  diffinilt  to  koop  any  sort  of  balance 
even  wlun  standing.  I  aUo  made  experiments 
with  the  willing  assjatanoe  of  several  studeiitti 
on  being  dragged  alonp  a^caitist  the  wind.  I 
found  that  this  Wius  a  r.ulier  daugeruUH  ex- 
periment, psortly  (ju  ;kcoount  of  the  irregnburity 
of  the  gusty  wind  and  partly  on  account  of 
the  difficulty  of  controlling  a  number  of 
ctodente.  when  onoe  started  in  a  team  running 
acroea  the  Park.  Tlie  j^n.^tiaess  of  the  wind 
made  it  impoaiuble  for  me  witii  the  little  pmc- 
tico  I  had  had  to  keep  the  plane  of  the  ma- 
oliinia  level,  and  one  wing  thus  scraped  along 
the  ground.  If  my  team  of  vtudcuts  eonUl  tlion 
have  been  quickly  ^tupped,  iht-re  would  liare 
been  but  little  danger,  but,  as  it  was,  there 
wnr,  ron-iderihle  danger  that  the  ribs  on  the 
.side  "KTaping  tho  ground  being  broken,  their 
splinters  should  be  driven  into  me,  an  ac- 
cident that  init;]i(  have  very  M'rioii .  results.  I 
also  tried  ezpcruuents  on  sending  up  the  ap- 
pasmtitt  as  a  kite  by  itself,  and  with  my>e|f 
and  ft  U^t  ttiUdent  in  it.  I  had  Mveral  guide 
rrpes  to  ensure  its  not  di^-ing  in  the  wny 
that  kites  so  fretjueiitly  do  when  rising  lu  tho 
gosty  air  near  the  ground,  and  I  found  thji.t, 
eivaa  in  tho  goaty  air  of  the  College  Bark,  the 


I  appantus  flew  admirably  as  a  kite.  During 

pretfv  <itr(>ni'^  f;us-t.<s  it  was  almost  able  to  vM-^a 

imy  weight  (^ahout  ll.o  i>toae),  and  was  well 
able  to  raise  the  rtodsnt. 
I  .Asa  result  of  all  my  experiments,  1  am  <}uit€ 
,  confident  that,  in  a  steady  breeze,  it  would  be 
I  quite  feasible  to  »oar  with  apparatus  of  this 
kind,  and  am  writing  this  article  in  hopes  that 
M  tin*  person  who  rt^^.sidos  in  .i  -suitable  locality 
will  make  oxpcriineiiti  in  turtliorance  of  oux 
knowledge  of  how  besi*  to  balance  a  soaring' 
niachin.v  If  the  experiments  are  conducted  on 
tlui  lines  1  indivate,  1  do  not  think  that  they 
need  be  dangerous ;  but  nobody  should  ligiitly 
undertake  experiments  of  the  kind  nor  .should 
they  venture  to  riiie  more  titan  a  few  feet  from 
the  ground  without  having  made  innumerable 
fxperiuient^  at  imiall  heights  oi\  the  lines  they 
intend  to  follow  at  greater  iieLizhts. 

The  kind  oC  locality  buitable  tor  theac  ex- 
periments is  an  open,  pretty  B^ply  *l<^iiQg 
field,  where  tliere  would  be  a  gootl  prospeot 
of  having  a  steady  breeae  blowing  straight  up 
the  slope.  Herr  Lilienthal  ooostruoted  a  ooni- 
(»l  hill,  in  order  that  he  miglit  be  able  to  make 
oxporimentB  thereon  in  ever>'  direction,  so  as 
always  to  face  the  wind.  No  artificial  mound 
ot  this  kind  can  however  be  large  enough  to 
deflect  the  wind  much  upwardx  The  wind  will 
largely  blow  rourui  it,  while  it  is  ^itential  tor 
the  experiments  I  desire  to  see  tried  that 
tliere  ^ould  bo  a  oomsiderablo  upward  com- 
poo«nt  in  the  wind.  From  my  vxpeneuoc,  1 
should  say  that  some  locality  near  the  sea 
would  be  found  mo«t  suitable,  sAthe  wind  near 
the  sea  cwust  i>lowiiig  from  the  sea  is  generally 
very  much  st<>udier  than  the  wind  at  inland 
atetions,  and,  oertainly  at  lirst,  it  is  import 
tant  that  the  wind  be  an  steady  a«  pos<iiVilo, 
ao  nut  to  increaae  the  diihculties  of  the  ex- 
perimenbef. 

H.ivinu;  m  L-c  t.  d  a  suitable  locality  and  a 
auitablu  day,  tho  experimenter  should  have  two 
long  ropes  fastened  to  the  lower  side  of  the 
soaring  machine,  and  attached  to  two  poiiu  - 
m  that  lower  side  about  four  feet  ap.Tft.  From 
I  tliat  they  should  stretch,  making  uii  augle  of 
\  about  60  degS.  with  one  another,  t-o  two  fixed 
aneliorai;(-;  nt  tli.-  bnttttni  of  tlii'  slope.  'Hie 
soaring  iiuichine  sliuui<l  lie  near  the  top  of  tlie 
slope,  and  should  be  fastened  %  short  ropes 
to  aiichoni;;,'  -  in  it  -  own  ii<-ii:ld)ournood.  tlicse 
being  so  arranged  tliat  the  machine  may  not  be 
able  to  rise  more  than  five  or  six  feet  from  the 
gromid,  nor  when  so  liigli  be  able  to  dive 
forward  or  backward.  All  this  having  oeen 
cartiuily  ensured  by  experiments  made  with 
tho  Duichine,  thus  flying  like  a  kite  with  its 
several  guide  ropes,  the  experimenter  might 
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get  into  the  apparatus,  and,  if  the  wind  were 
strong  enou^  be  abotdd  faavo  no  diffioolty  in 

flying  liko  a  kito,  with  the  various  guide  ropes 
all  tight.  All  this  can  undoubtedly  be  se- 
eured,  as  I  and  other  have  gone  m  far.  The 
next  thing  to  do  is  to  trj*  and  arrange  one's 
balance  in  thi-s  kito,  so  th;if  it  may  liu  sloped 
a  very  little  duwnwardss  in  a  forward  slope. 
Kitea  always  Hy  doping  upwuds,  Imfe  on  the 
ii[  '  ird  ilr.iuf^ht  of  air  on  a  hill  slope  must 
bo  possible  to  Hy  with  the  kite  sloped  a  little 
downwards  toward  the  wind.  Lt  this  poatioa 
the  (Ira^  cm  the  forwiml  ropes  woul<l  ceas<>,  and 
the  kite,  il  too  much  sloped  forward,  would 
tend  to  slide  doini  the  air  in  the  way  that  Herr 
Lilienthal  so  freqUiently  succeeded  in  doing. 
This  would,  howerer,  bo  stopped  by  the  ^lide 
ropes  I  adrocate,  and  in  not  the  action  1  think 
should  be  aimed  at.  What  the  experimenter 
should  rurn  :i*  is  KUch  a  slight  forward  slopi^  as 
would  only  just  relieve  the  tension  on  the  for- 
ward ropes,  and  lettvo  him  and  the  aeroplane 
balanced  in  a  steady,  or  nearly  steady,  state  on 
the  draoght  up  the  hill  slope.  This  is  an 
action  we  frcHiuently  see  used  by  Acagulls  on 
the  soa  cliffs.  They  ntand  with  motionleea 
wings  balanrt'd  on  fho  upward  air  current  near 
a  cliff  or  hill,  and  can,  by  merely  changing 
their  balance,  aul  f  award  or  badtward,  upward 
or  downwanl,  to  ono  sidp  or  tho  other,  without 
any  exertion  of  power.  Before  we  can  hope  to 
emulate  (iieir  many  aiotiUMU,  w»  nntai  leant  to 
balance  ourselves  on  the  upward  air  current 
by  means  of  the  aeroplanes,  and  I  believe  that 
ctiistaiit  practice  with  the  aid  of  guide  ropes 
auch  aa  I  de8crib«<l  would  enable  a  careful  es.> 
pcrimenfter  to  learn  the  art  without  aay  aerious 
risk. 

Besides  the  delight  of  being  aUe  to  aoeou* 

plish  so  much,  ami  tho  hope  that  ono  mi^lit  in 
time,  and  witli  favourable  breezes,  emulate  the 
raanoeuTree  of  seagulls,  a  great  deal  of  valtiahle 
information  oould  "be  acquired  as  to  the  general 
question  of  balanrin^r  in  the  air,  and  on  the 
effect  of  gust«  of  wind,  and  possibly  as  to  the 
ultimate  utilisation  of  tiae  gnsta  as  in<>un.s  of 
fyint;.  The  nrnimnlntion  of  pxperience  by 
careful  experiments  is  in  every  way  desirable, 
for  witbovt  a  graat  deal  more  expertenoe  than 
wo  nt  pri'sont  passcs-i,  it  b  impossible  to  say 
how  far  we  may  be  able  to  imitate  birds  with- 
out a  lur^i-  cxponditoro  of  powpr  on  our  part. 
There  can  be  no  doubt,  that  the  power  at 
the  disposal  of  birds  is  far  p-e:it«»r  than  they 
require  for  much  ot  their  ordmar}'  work,  and 
I  h«ve  no  doubt  Uiafc  under  faTouraUe  dnmnn 
ataooes  we  could  utilL^  thf  wind  to  pro\"ido  us 
with  the  power  required  m  the  same  way  that, 
there  can  be  no  doubt,  maagr  Mida  do. 


I  Wy  make  a  remark  as  to  the  posssibility 
of  using  a  perfectly  unifom  breece,  which 
seema  to  hare  been  overtoc^ied  by  those,  and 
they  are  many,  who  do  not  w»e  that  it  i<5  im- 
possible to  do  so  continuoasly.    The  air  we 
Kve  in  is  always  blowing  along  at  ia  most  tre* 
mondoa''  rate.    It  is  pninp  ahotit  tw'-nty  mile<* 
1  a  minute  at  the  equator  along  with  the  rota- 
I  tion  of  the  earth  on  its  azia,  and  about  nine- 
I  teen  miles  a  second  along  with  the  earth  round 
the  %\m.    AS'Tiy  cannot  we  use  these  despoiato 
j  hurricanes  to  fly  by  ?   How  do  they  differ  essen- 
tially ftom  any  other  perfectly  steady  braeae  P 
GEO.  FRA8.  FITZQER4LD. 
Trin.  Coll.,  Dublin,  July,  leVd. 


I  Balloons  for  Ucographical 
!  Research, 

By  Cap't-iin  BAO£N-ruwisXi.. 

(Extract  from  Paper  road  before  the  Britiah 
Association  at  Bristol  ) 

Many  difficulties  beset  explorers  in  wild 
countries.  Much  time  has  to  bo  devoted  to 
the  journey;  transport  of  snpplies,  hostility  of 
natives,  progress  through  jungles,  marshes,  and 
rivexs  impede  the  traveller.  Long  sojourns 
and  hard  work  in  hot  and  onhealtfay  (^atea, 
or  extreme  ooU,  all  present  great  difficulties. 
Tliere  i<!.  however,  one  high  road  which  leads 
I  unobstructed  to  all  ports  —  tJie  air.  An 
I  aeronaut,  asated  in  the  car  of  a  balloon,  floata 
along  above  all  impediments  and  obstructions, 
traveiiing  day  axui  night  at  the  speed  of  the 
wind,  and  witli  aa  extensive  view  of  all  the 
country  holow.  But  there  are  two  practical 
difficulties  to  be  overcome.  First,  the  ordinaiy 
free  balloon  must  travel  wherever  the  wind 
chooses  to  take  it,  and  tJbat  may  be  tn  any 
but  the  d«^«ired  direction ;  secondly,  no  free 
balloon  ha^  as  yet  ever  rematned  up  longer  than 
a  day  or  two. 
The  question  thus  arises,  oan  a  balloon  be 

Isufficieotly  improved  upon  to  make  it  a  ser^ 
vieeable  meana  of  geographical  exploration' 
As  for  being  diverted  out  of  an  unsuitable  wind 
course,  three  general  methods  for  doing  ^o  have 
been  suggested  and  even  tried:  (a)  To  propel 
the  balloon  with  a  screw  or  Other  propeUer 
after  the  fashion  of  a  Ktt^nmvT.  or,  rather,  a 
I  toipedo.   Many  attempts  have  been  made  in 
I  this  line,  but  Hm  moat  satisfactory  only  re> 
'  suited  in  a  !^ed  of  about  14  miles  an  hour,  in- 
.  sufficient  to  stem  any  but  light  bree2e«i.  How- 
I  ever,  if  sneb  an  appamtna  oonld  be  practioally 
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propelled  at  tliii  apeed  for  numy  boon  on  end,  | 

it  would  prorp  of  tho  greatest  value  for  ouj  | 
purpose,  a  considerable  deviation  could  be  '< 
nude  from  the  actual  direction  of  the  wind,  I 
ar.«d  a  direct  coor^'  Kt<>i<red  during  light  winds 
and  calni5.    (h)  To  t^ikf>  afl\  antoge  of  varying  | 
ourrenta  of  air  at  different  elevations.     This  ; 
method,  bowoner,  emuaot  be  relied  on.  Tboogh  j 
thon»    are    occasionally    diffon-nt  currents  at 
different  heights,  there  is  by  no  meaxw  any 
OMtMBty  of  flading  mutablo  ones  (at  all  enents 
out  of  tho  regioos  of  trade  winds)    (c)  By 
havinir  a  connection  with  the  ground,  such  as  a 
heavy  guide  rope.    This,  by  its  friction  retards 
tlM  iqieed,  and  enables  a  balloon,  if  fitted 
irith  a  «!ail,  to  be  steered  to  w>m«»  rxtrnt  ntit  ot 
the  wind  course.   This  system,  first  suggested 
by  Oreea,  and  pnetiealljr  utilised  by  Andree, 
has  tho  advantage  of  boing  very  simple,  and 
the  guidivrope  also  performs  other  vatoabie 
fcnctioas.   Andree  bt^ed  to  bo  aUo  to  main- 
tain aa  groftt  a  demtion  aa  SO  dogi.  on  oitAer 

side. 

One  of  the  chief  cause*  of  the  oidinary  free 
balloon  giTing  oat  so  aoon,  ia  owing  to  its 
\r.rying  elevation:.  When  'snsppndfd  in  midair 
it  fonuH  a  v^ry  delicate  balance.  Tho  least 
addition  of  weight,  mA  aa  tbo  damp  from  a 
clood  will  cause  it  to  iilL  The  kaat  lightening 

of  it,      from  the  expansion  of  the  pas  hv  a 
wanu  nxui,  utuke^  it  ri^.    These  continual  cK'- 
Tationa  and  depreanooa  neceesitate  a  loss  of  gas 
and  of  b.\lln5t.    Here  again  various  id'-as  liuve 
been  brought  forward  to  rectify  thu  draw-  i 
bedr.  Vertical  eerews,  worked  1^  band  or  by 
a  small  motor,  luisilit  prove  of  use,  though  | 
ballast,  to  compensate  for  loss  of  gas,  or  for 
any  great  acquisition  of  weight  aa  from  a  shower 
of  nia,  would  bam  to  be  taken  too.   A  pump 
to  oompreaa  the  pas,  or  atmosplioric  air,  is 
theoretically  a  good  means  of  obiaining  the  re- 
<)aiflito  additum  of  waig^t  when  reqiUired,  but 
in   practice  tho  apparatus  n   too  ciimbrous. 
Lamps  to  heat  the  gas  have  been  suggested, 
but  one  is  apt  to  forget  tbo  enormoos  volume 
of  a  ]M!ege  balloon  :  it  may  be  compared  to  wurm- 
inpalarpehall  with  a  small  Bpirit  lamp.  Liquefied 
gtm  may  in  time  be  employed,  though  perhaps 
bardljpfaetieabiaatpraeeBt.  The  addition  of  a 
long  gxiiile  rope  trailinf.'  on  the  ground  is,  how- 
ever, a  most  efhcient  meaoa  of  regulating  the 
beigbt  at  wbieh  a  balloon  ia  to  iloai.  Every 
tendency  to  rise  necessitatea  the  lifting  of  more 
weight  of  rope.  Every  downwanl  movement  lays 
more  on  the  ground.   The  guide-rope,  then,  is 
aoMMt  important  adjunct,  though  leldom  applied 
in  practical  liallooning.  solely  on  account  of  the 
damage  it  would  cause  to  cropa,  houses,  etc.,  in  | 
civilised  coontriea. 


Actual  leakage  of  gas  ia  not  a  eerioua 

matter  with  a  good  balloon,  aa  sufficient  ballast 
can  be  carried  to  compenaate  for  it.  Gold- 
boater-skin    balloons  undoubtedly  the 

tightf-^t.  A  b:iJ!oott  at  Aldenhot  has  remainod 
inflattnl  for  thny>  months  on  end  with  very 
littJe  loss.  Andree,  on  the  other  hand,  wibb 
hn  ailk  balloon,  bad  tbo  greatest  dtffieulty  in 
stoppmjt;  up  the  needle-holes  of  the  s.  ains. 

The  idea  of  utilinng  a  "  Montgol£er  "  or  hot- 
air  balloott  is  out  of  tho  queatian>  aa  requiring 
such  an  immense  aupply  of  fuol  to  keep  it  iq»  for 
nny  lenpth  of  time. 

There  is  one  more  method  of  travelling 
through  tbo  air  urihioh  is  wordi  mentioning— thai 
is.  man-lifting  kite,s.  1  hare  pn'vnoti-Iy  di'nion- 
stratcd  the  fea&tbiUty  of  lifting  a  man  by  this 
means,  and  donbtleaa  there  would  be  no  pnc< 
tical  difficulty  in  lifting  a  car  with  M-veral  men 
nnd  supplies.  I  have  also  shown  that  if  the 
lower  end  of  a  kite  string  be  attached  tO  a looot 
heavy  mp",  the  kite  will  tow  it  along  oVOrtlw 
ground,  and  itself  rem.-iin  in  the  air  even  sup- 
porting M  coii.<»iderable  weight.  Hero  then  is 
a  method  of  utiliaing  the  guide  ropo  without 
tlu'  t.'aky,  tourliv,  "ti  I  delicate  b.illoon  ! 
Rough  calculations,  however,  tend  to  show  tnat 
an  enormoualr  heavy  rope  would  be  reqttiiitei 
too  laigo  in  all  probability  to  be  prMtieally 
Tnamvcjeahle. 

Having  oomo  to  tho  conclusion,  then,  that  a 
boUoon  is  a  pnetioal  maana  of  exploring  un- 
known eountri<^s,  we  naay  consider  what  will 
hent  constitute  our  equipment.  Before  d»' 
cidingon  the  detafla  of  a  baUoon  outfit  for  aooh 
u  journey,  the  l(K-ality  must  be  named.  Con- 
sidering all  thiii^,  I  know  of  no  country  which 
presents  so  many  moat  deairabta  qualifieatioiia 
as  Egypt ;  steady  northerly  wind.s  jdwuys  pre- 
vail up  the  Nile,  the  deserts  on  either  side  are 
most  favourable  ground  for  trailing  over,  Cairo 
forma  a  well  aupplied  baae  to  start  from,  and 
the  lon^T  tlif  journey  i=^  oonfime  d,  the  more 
intei«sting  does  the  country  become.  1  thina 
the  following  would  form  tho  meet  auitable 
equipment  for  such  a  ooimtry. 

I  sho'ild  suggest  several  halloous.  One  of 
about  60,000  c.  ft.  and,  say,  six  smaller  ones  of 
about  7,000  c.  ft.  Then,  if  one  geia  torn  or 
di.m.-ttrwl,  the  others  nii^ht  remain  intact. 
After  a  time  when  ga-s  is  lost,  one  of  the  smaller 
ones  could  bo  emptied  into  tbo  others,  and  the 
exhausted  envi'Iopi-  discliarned  a=  b.dlast  :  the 
smaller  balloons  would  be  easier  to  transport 
by  porters  than  one  big  one ;  and  they  could 
be  more  easily  Mcured  on  tbo  earth  during 
contrary  wimLs. 

Over  tho  main  balloon  a  liglit  awning  miglit 
.be  rigged  to  neutralise  as  far  as  poaaible  the 
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obangn  ot  tempenit-uro.  A  lightning  conduc- 
tor to  tho  top  of  tlip  h.illdoii  iiii^lit  !>(•  t!osiral»!o. 
A  Urge  sail  would  be  arranged,  and  a  bifur< 
catod  giiide>rop»  attaened  to  the  ends  of  a 
horizontal  polw  would  fonn  an  efficit  iit  inoan.^ 
of  steering.  The  oar  would  be  boat*8liaped  and 
waterproofed,  ho  tDat  it  oould  be  used  for  a 
return  journey  down  a  river.  Water-tanka 
woiitrl  hi>  fitt.  d.  The  weight  wouid  probauif 
bo  somewhat  as  follows :  — 

lbs. 

Balloons,  with  nots  and  OOrST  2,000 

Car,  witli  water  tanks  400 

Four  men,  with  perKraal  effects  flUU 

.Sail,  pule,  undior,  and  cables  ......  200 

Guide-rope  (portion  suspended)  1,000 

•Food,  30  days  at  3  lbs  per  man  and  waste  400 
*Wat«r,    „     „  1  gallon        .,  1,200 
Instrument';,  pins,  cooking appaimtos  .  .  200 
Ballast  (for  emergencies)  iiOO 

7,000 

*  Daily  consumption  of  these  two,  53  lbs. 

The  100,0(^1  c.  ft.  of  hydrogen  which  the 
balloon  woiiM  (  natain  would  just  about  lift  ttitn 
(refuted  by  the  ^de-rope).  If  the  loss  of 
gas  amoonted  to  as  much  aa  2  per  oent.  par 
diem,  it  would  bo  compensated  for  by  the  dis- 
charge of  IMi  lbs.  of  ballast,  but  the  ordinary 
coBSttRiptton  of  supplied'  and  the  occai^nal 
disoharge  of  a  balloon  would  account  for  a 
large  portion  of  (lii-.  Thus,  it  is  evident  that 
the  balloon  mi{^ht  be  able  to  keep  afloat,  il 
ueeenavy,  for  over  three  weeks,  leaving  a  good 
sijppiV  of  provision-.  If  tho  'ipr-orl  avonimHl  12 
mites  an  hour,  tlie  journey  could  be  prolonged 
for  6,000  milaat 

■  s»< 

/Mr.  Bacon* s  Scientiiic 
Ascents. 


A  !<erieH  of  experiments  in  aerial  roBoaroh 
have,  during  the  last  three  montlui,  been  car- 
ried out  by  the  Rev.  J.  M.  Raron.  The  objects 
in  view  were  numerous,  but  acoustical  tests 
veio  the  chief  features.  Tho  fbUowing  were 
laid  down  as  tho  sporial  o^j^^rts  to  bo  achieved  : 

To  test  many  forms  of  spsjoking  trumpets, 
trajtsmitters,  and  recpivert. 

To  discriminate  bet  ween  the  audibiiitj  of 
band  instruments,  singly  anrl  in  ronrert. 

To  make  investigations  (various)  of  echoes, 
"acoustic  donds,"  and  tlio  deoay  of  sound  on 
«hviT>;ing  from  axis  Aon^  whi'  !   l'  n>Tateu. 

To  mea-sinr*  velocity  of  soimd  between  earth 
and  upper  strat*. 


To  ez^eriment  on  pitch  and  andibUity  oC  in^ 

sirunionts  taken  nloft. 

To  decide  the  maximum  range  down  wind  (X) 
of  human  voice;  (2)  powerful  sound  iastru- 

luent.s. 

To  note  rise  and  fall  of  soimd  of  church  bell, 
as  hetml  remote  from  local  influences,  e.g., 
wbetiier  merely  fitful,  rhythmic,  or  otherwise. 

To  look  for  conspicuous  stars  before  sun- 
down, noting  their  altitude  and  angular  dis- 
tance from  Sim. 

To  look  for  alleged  marldn|^  on  tho  suiEaoa 
of  Venus. 

To  note  any  darkening  of  the  sky  in  aacend- 

In  regard  to  refraction,  to  t^ikp  <:nap-shots  of 
the  suu  duappearing  below  soa  horizon  at 
known  timaa  and  altitodea,  with  simultaneous 
temperattiro  measurements. 

To  observe  and  photograph  tho  spectrum 
below  and  aloft,  detetmining  the  proportion  of 
telluric  lines,  etc. 

To  investigate  by  photography  tho  relative 
actinic  qualities  of  the  atmosphcro  at  different 
elfviitiona. 

To  mew^ure  atnvospheno  oleotrioitgr  by  a 

Kdviu's  electrometer. 
To  experiment  with  Aitken's  dust  counter. 

To  entrap  air  at  high  elevation,  to  be  examined 

by  Professor  llamsiiy. 

To  record  the  lag  of  aneroid  barometen 
during  descent. 

To  ntt«>mpt  to  photogruph  the  Solar  Corona 
from  high  altitudes. 

Mr.  Bacon,  It  may  be  said,  is  an  old 
scholar  of  Trinity  College,  Cambridge,  who 
although  ordained,  has  devoted  his  life  to 
astronomy  and  other  sdenoes.  Ho  has  a 
splendidly  equippe<l  observatory  and  laboratoiy 
at  hi-s  home  in  Tliatoham.  It  was  at  his  own 
workshop  that  most  of  the  in!itniment«  made 
for  hte  researohea  reoently  weie  nuwufae* 
fiirod.  His  parab(>lic  receiver,  or  sounding 
beard,  has  been  made  by  Mr.  Ma^kelyne,  of 
Egyptian  Hall  fsano,  wiUi  brawn  paper.  Tbe 
speaking-tube  waa  based  upon  the  tnbe  used  in 
the  Spanish  Navy,  and  the  sound  r<>ceivors  were 
old  Ciusks  ingcnioUiily  wirtni  and  utilised  for 
this  business. 

The  first  a.s<Tnt  of  the  series  took  plaro  on 
July  27th,  in  the  grounds  of  Shaw  House,  near 
Newbnry,  m  the  presence  of  several  thoussnds 
of  spc^ctatore.  Tho  experiment's  were  carried 
out  under  the  <lireotion  of  tho  Rev  J.  i^I. 
Bacon,  T>r.  II.  liachlnn,  Mr.  J.  N.  M<i.>^kelyne, 
and  others,  with  the  advice  and  assistance  of 
Lord  Kelvin,  l.onl  H  lylci^h,  and  otlipr  scien- 
tists. Tlio  balloon  was  m  charge  of  Mr.  Per- 
cival  Spencer  and  his  brother,  and  was  Med 
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with  40.000  enbie  feet  of  gw.  Tho  Mcent 
was  flucceMfuUy  made  at  twen^  minutes 
post  fivf  o'clock,  the  balloon  drifting 
steadily  in  a  north-weaterljr  direction.  As  «(K>n 
as  tbe  balloon  had  had  a  Mr  start,  the  aerias  of 
t  xpi^rimonts  commenced.  'Flic  first  experiment 
in  acoustica  was  with  the  roioe,  followed  by  livo 
toiti  with  mnrioal  iitatniinents,  theae  being 
aoeeeadMl  bf  tiia  ^acharge  of  riil«-«  and  blasts 
of  the  syren  from  an  engine.  Then  oame  a  rifle 
volley,  a  roll  of  musketry,  and  discharges  of 
cotton-powder,  4  os  beiafir  >b  eharffe. 
AftrrthisruDP  throp  ftTrtlierilisrlinrLrf^^of  rcittcm- 
powder,  with  8  oz.  in  each  cltargt'.  When  the  bal- 
loon had  trarelled  a  eonddemble  diafanoe,  there 
were  two  explosions  of  cotton  -powder  with  dottUe 
(•hnn;c*s,  lli;>  f'ni;il  oxpiTiiiiont  Ix-'ing  a  compari- 
son between  a  dlschargo  of  4ox.  of  gunpowder 
and  4o«.  of  eotton-powder.  The  aeronaiita  had 
with  tlit'iii  a  ri'ci>ivii)(i  in.«;tnitiii'nt,  .iik!  by 
notiuj^  tlio  altitude  and  itho  soundif  which 
reached  them,  took  the  angular  distance.  The 
haUocn  nuide  an  exoeHeot  deeoeot  at  ten 
minutes  to  fseven  o'clock  at  North  Denford 
All  the  experiments  proved  highh-  successful. 

Mr.  Bacon  anado  a  second  nsccnt  on  Aug. 
I'ith.  As  assistiTit,  he  chose  his  <lan;^'hter, 
2dis8  Gertrude  Bacon,  who,  as  a  working 
member  of  the  British  Aatronomical  Amoeia- 
tion,  has  accompanied  her  father  on  the  last 
two  eclipse  e.xpeditiona.  The  inflation  o7  one 
of  Mcsnrs.  Spenccr'a  larger  balloons  coui- 
menced  about  noon  in  the  Crystal  Palace 
grounds  About  this  time,  however,  the 
breeze  began  to  freshen  considerably,  and 
ahortlj  be^me  a  strong  wind.  At  about  half- 
past  four  in  the  afternoon,  the  ascent  was 
made,  and  the  balloon  r.ipidily  rote  to  nearly 
6,000ft.,  at  which  elevation  it  sailed  o\er  Lon- 
don at  a  great  speed,  orossing  the  fnumea  b»> 
twtH'n  the  Tower  and  liOndon  Brirli^os.  The 
view  was  exceptionally  fine,  and  the  cajueraa 
were  bu«y.  It  is  stated  that  important  ob- 
servations were  made,  including  some  remark- 
able aerial  echoes  ami  otiior  iicou-lic;il  effects. 
The  spot  chosen  for  the  de^icent  wu.<-  near  Ash- 
well,  in  Hertfordshire.  Here  the  anchor 
scorned  the  harr]  ■  -irface,  and  thoro  rommonced 
a  lively  littlu  steeplechase  across  empty  har- 
vest fldda,  the  car  boldly  charging  banks 
and bovndaiy  posts.  Eveiu.  vially  it  was  brought 
up  on  a  roadway,  and  Mr.  Bacon  and  hi'i 
dauuhter  were  able  to  proceed  to  Cambridge 
by  thi^  last  train. 

The  third  accent  took  plaoo  on  Aug.  20th 
from  the  Crystal  Palace,  the  descent  being  made 
atBainham  in  Essex. 

Mr.  Bacon,  in  the  **lH&y  Mail,"  relates:— 


The  fourth  of  the  present  series  of  balloon 
ascents  took  place  at  the  Crystal  Palace  on 

Saturday,  September  )\. 

In  addition  to  meteorological  records  it  had 
been  datennined  to  take  photographs  ftom 
high  elevations,  to  collect  air  at  different 
heights  for  subsequent  examinations,  to  tet>t 
the  proportions  of  foreign  matter  in  suspen- 
sion, and  to  mako  experiments  on  the  be- 
hn\'iour  of  sounds  umler  fresh  conditions  alt 
atmo^iere  and  locaUty. 

It  was  desirable,  if  posnble,  to  attain  an 

hfi^lit  <;f  vfvrTrvl  fhoti'-nnrl  fi»et,  and  to  ron- 
tinue  the  inventigation  as  long  as  practicable. 
On  the  eve  of  starting  I  appmled  to  our 
aeronaut,  Mr.  Perrival  Spencer,  and  asketl  him 
if,  as  the  day  was  calm,  he  could  not  dispen^ 
with  the  extra  weight  of  his  heavy  ancltor  and 
traU>rope. 

The  afternoon  wa.s  perfect  for  our  purpose ; 
warm,  stiil,  and  almost  cloudless,  with  only 
sixdi  summer  base  as  tonee  the  dcy  to  grs]^ 

blue.  Suburban  London  looked  its  hrip;hteHt. 
For  a  while  we  lingered  over  well-known  haunts. 
We  took  frequent  snapshots  as  wo  drifted  slowly 
to  the  S.8.E.  at  a  hei^t  of  hardly  half  a  milo. 
From  the  moment  of  starting  one  peculiarity 
in  the  phy^acal  couditiona  prevailing  was  abund- 
antly apparent.  The  air  waa  not  in  fittest 
mood  for  conveying  sounds.  The  cheering  of 
the  crowd  in  the  Palace  graonds  bad  quickly 

faded. 

In  twenty  minutes  from  the  start  we  were 

sailinjf  over  l?miiiley.  Presently  Tiinliridge 
and  Tunbridge  Wells  lay  beneath  us.  Then 
4,000,  6,000,  8,000  ft.  were  mindly  recorded. 
.Soon  we  looked  <lown  from  a  mlli'  and  three- 
quarters  high.    What  a  sight  it  waa  ! 

Tho  sea  was  well  in  sight.  Beachy  Head 
stood  bold  and  binff  on  tho  riglit.  Dungenesa 
was  away  on  the  west  as  far  down,  but  straight 
in  front  and  rapidily  approaching  were  unmis- 
takable outlines  of  the  twin  towns  of  Has.tngs 
and  St.  Leonards. 

Wo  were  already  over  the  houses.  Beyond 
them  were  the  cliffs  100ft.  high,  and  beyond — 
the  opun  sea. 

.Mroaiiy  we  were  swonpin-  down  with  a  rush. 

"  Ready  with  iuindbug,"  broke  in  Mr. 
Spencer,  "  and  took  out.**  The  next  moment 
cirtnmistances  were  all  altered,  as  we  wen' 
caught  by  a  strong  undercurrent,  and  wafted 
towards  i-'airligiit.  And  so  we  cleared  the 
housetops  after  all,  and  contiug  duwn  in  a 
han-est  fK'ld,  boul  -d  nvcr  on  otir  «!:(!>•  hi-fore 
a  stitf  sea  breeze,  with,  of  course,  no  anchor 
to  bfdd  ns. 

Post  and  rails  wen*  ahead,  but  we  eroabed 
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thruugh  them  unchecked,  and  now  only  a  bell 
of  trees  li«md  iw  from  llie  eltff.  Tbe  imt 
njorannt  :i  bmvn  old  oak  bruu^lit  us  up. 

Hie  fifth  ascent  of  tiio  series  took  pUce  at  i 
tb«  Crystal  jpalace  on  Sstorday,  Sept.  tOUi.  ; 
Mr*  Lachlan,  wife  of  Dr.  R.  Lachlaiii,  of  Cam-  ' 
bridgn  University,  occupied  a  scat  in  the  car, 
Mr.  Percival  Spencer  being  m  charge.  Ex- 
periments in  acoostios  were  made,  and  {dioto*  | 
gmpli.s  of  the  country  crossed  taken.  The 
boltoon  at  times  reached  an  alUtode  of  about  a  ' 
mOe.  After  four  hours'  jounuy  a  daaoent  was 
made  near  Dover.  { 

The  sixth  ascent  was  on  Sept.  12th,  from  the  I 
grounds  of  Clifton  College.  Tiie  following  is  ^ 
the  graphic  account  which  Mr.  Booon  |{ave  , 
to  a  "  Daily  Mail  "  representative: — 

"  Tlie  arrangements  were  perfect  tbrougliout, 
and  at  4.90,  the  hour  of  starting,  the  balloon  i 
wa-j  st milling  at  hor  nioorins'^,  and  2,0tX)  on-  , 
lookers,  the  specially  invited  guests  of  the  i 
BiitiBli  Assodation,  lined  the  enclosure.  A 
gonial  well-wislieti  from  sciontific  fnends, 
and  a  parting;  word  from  Professor  Itiimnav,  on 
who««o  beliali  it  v,  -as  my  aun  to  bring  down  a 
sample  of  the  atmosphere  from  our  highest 
elevation,  and  Mr.  Fennrsl  SpoiKMr  — li  my. 
self  were  up  and  away.  i 

"We  rose  at  onoe  3,0W  feet,  from  whidi 
hciglit  we  looked  down  on  surely  one  of  tlio 
mosit.  noteworthy  spots  on  earth,  through  an  at- 
mosphere which,  despite  all  the  stuoke  tluvt 
Bristol  could  produce,  was  the  dearest  I  have 
had  experience  of  in  the  upper  regions  this 
season. 

**Onr  ohaervattom  aloft  qiaioidy  showed  us  a  | 

temperature   m:irk--'d!y   lower,    and   far  loss  ' 
thirsty  th  in  we  have  yet  recorded.    From  the  I 
North  Atlantic  a  cold,  moist  current  was 
sweep  in;:     ,  not  h.'df  a  mile  above  parched  and 
panting  England.    It  Iiad  manifestly  altered  * 
the  conditions  of  floating  matter.  ) 

*'  The  dust  counter  gave  a  reading  practically 
nil    at    ;i    strntum    where    six    wi>ek>  before 
hovemi  an  ocean  of  dust-motes.    The  light  1 
reflected  out  of  the  air,  and  sifted  by  the  prisms  \ 
of  spectroscope  and  polariscope,  told  tl.r  same 
tale   in  different  language,  and    the  upper  | 
air,  tested  for  photographic  action,  showed  a  | 
rapidly  altering  rate,  while  it-  power  of  con-  | 
Toying  Hound  was  very  remarkable  indeed. 

"The  conditions  seemed  identiciil  with  two 
days  before,  when  the  toot  of  a  horn  came 
buck  to  11^  from  ear*Ii  os  i  r  2.       ft  .,  ofY'U])v- 
ing  nearly  five  seconds  m  making  tlie  double  i 
mn.  I 

"  One  more  exiimplo  of  the  carrying  power 
of  air  that  afternoon.  At  a  full  half  a  mile  up,  i 
while  living  over  Keyndiam,  a  pieoe  of  thistle-  | 
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down  passo<l  U.S,  and  in  a  great  hurry  too,  still 
'mounting  upn-ards.  It  seemed  to  have  a 
mission  tofolAi  befoi*  nightfall,  wlien  desoend- 
ing  cooler  currentn  would  brin^  it  dowii 

"This  was  our  coHe  also,  and  when  we  had 
taken  our  sample  of  air  at  the  greatest  height 
wi(  pn^pared  for  a  descent,  which,  all  ballast 
b3ing  spent,  took  place  mpidij. 
We  came  to  earth  near  Frome." 

On  Sept,  28th  a  i)iu;ht  ascent  was  made  by 
Mr.  Bacon  with  Mr.  1'.  Spencer  .m  l  rejHirter 
of  the  "Chronicle,"  from  the  Crystal  i'alacu 
After  attaining  an  elevation  of  3,000ft.,  a  des- 
cent was  made  at  Ayleaford,  in  Kent. 

Aeroplane  Experiments. 

I?y  L.  I  lAit';r  w  r. 

(raiicr  read  before  the  Uoval  Society  of 
New  South  Wales.) 

Since  the  papt>r  on  the  po-isibility  of  soaring 
in  horizontal  wind  was  read,  no  efforts  hare 
been  spared  to  dotermino  the  essential  fea> 
tures  of  curvi  d  ■  urf  tees  that  ar.'  of  any  pmr- 
tical  utility  to  aeronautics,  and  the  model 
diown  in  Fig.  1  embodies  what  is  known  to 
d;ite.  Tl;o  poles  and  horizomtal  cord  have 
b  eu  found  a  most  ubeful  method  of  ex- 
perimenting ;  indeed,  it  may  safety  be  said  that 
without  them  the  trifling  amount  of  av.iilable 
wind  would  have  been  quito  inadequate  to  find 
out  anything  new.  Ah  suggestions  to  those 
who  wish  to  advance  this  matter  rapidly,  it 
may  be  stated  that  the  wind  ne  ir  tlie  ground  {■i 
cuniparable  to  the  s>urt  on  the  sea  sliore,  which 
all  wilt  admit  is  not  suitaUe  for  testing  the 
iuiiling  capacity  of  yachts  or  boats.  To  utilize 
wind  from  all  directions,  a  platform  of  wire 
netting  should  be  placed  in  a  situation  like  the 
top  cf  the  sheailegs  on  Oardeit  Island.  The 
top  of  a  building,  cliff,  or  rusre'"'!  inountnin 
would  bo  un'iuitable  a-s  walls  anci  vertical  sur- 
faces meidy  create  the  aerial  breakers  which 
it  is  the  wish  nf  the  i  xp  rinionter  to  avoid. 

It  is  well  at  this  point  to  have  a  distinct  un- 
derstanding that  Ro«rin<;  is  quito  different  from 
kite-flying  and  gliding.  In  gliding,  a.s  practised 
by  laiienthal  and  otliers,  a  fr-e  apparatiLs  de. 
scends  from  an  eminence,  and  its  fall  is  more 
or  lets  retanled  by  the  air  on  which  it  slides. 
Tn  kite-flying,  a  weight  attachefl  to  the  e.irtli 
H  nu^ied  and  supported  by  the  wind  .sliding 
under  it.  In  scaring,  the  mechanism  is  nnai> 
tjiched  to  the  earth,  and  ni.iintju'ns  its  clev.it ion 
by  using  as  a  motor  the  vortex  that  its  pecu- 
liar shapui  gonemtes.  Host  people  woiiM  at 
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01100  laj  the  last  •tatement  invotTOB  perpetual 

motion,  and  therefore  Ls  not  worth  comider- 
ing;  a  few  will  see  that  a  boll  rcH^ining  its 
pcntioa  in  front  of  a  nocKte  against  gravity 
and  the  downward  thrust  of  a  high-prWOur>  jet 
of  water  is  a  close  analo^v  to  tho  Roarinj; 
vort-ex.  The  water  ckurly  nmkes  tlio  boll 
weigh  less  than  nothing.  Tliera  is  ItUlo  doabt 
that  the  weight  of  a  ball  dancing  on  a  fountain 
is  greater  than  when  it  h  at  rest. 

Tb»  makers  of  soaring  models  will  ftnd  groat 
difficulty  m  prTsmulin^:  tin  m  to  remain  toler- 
ably stable  in  a  fore  and  aft  direction.  The 
troublo  will  be  greatly  reduced  if  they  arail 
tlioinselves  of  the  experience  of  a  i»gut-mpf> 
Walker  with  his  baJnnrinu-poli*.  The  acrobit 
makes  his  pole  as  long  and  !<titf  a.^  possible,  and 
puts  as  mudi  weight  on  the  ends  of  it  as  he 
wtiventfntly  ran  ,  he  then  has  no  further  diffi 
cuUy  wi'h  liis  atJiwarth  laps  stability.  It  is 
the  inertiaof  the  w«i|^rfied  ends  that  tahae  the 
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I  it  makM  snffioient  tiwint  to  overcome  its  own 

he<ad  resistance  and  tluit  of  the  rod  and  two 

I  end  cells.  So  attempt  has  yet  been  made  to 
rii^g  the  diaagea  on  the  numberless  cttrres  that 
probably  soar ;  the  essential  points  seem  to  bo 

j  that  tlie  front  part  of  the  propeller  sliall  bo 
bent  to  about  the  quadrant  of  a  circle,  the 

.  extreme  after  part  plane,  and  the  intermediate 
portion  hyjn^rbolic.  Rigidity  of  construction  is 
ull-important.  Springy  and  vibratory  surfacet> 
are' not  oondueire  to  ataady  soaring;  their 
practical  effect  is  to  iiK-rcnse  the  hrr\d  ro'Jtrt- 
anoe.  No  curved  surfaces  made  of  muslin  have 
yet  soared ;  the  nest  for  the  voatez  must  be 

I  hard  and  smooth. 

I  The  tubii1;»r  nnl  and  two  end  cells  form  really 
a  cellular  kit«»,  ami  the«r  liend  resistance's  are 
redooed  to  the  otmostt.  In  Fig.  1  the  total  aroai 

{  pxposoil  !■=  l.*J7  Mitv:iro  inches,  withoiit  making 
any  deduction  tor  rounded  edgeci.    In  addition 

I  to  this  then  is  the  drift  of  the  two  strittg;>> 


wobbU'  oti^  of  lii^  Ixxly,  Likewise  tlie  woigh'.ed 
ends  of  the  fore  and  aft  tubular  rod  in  Kig.  1, 
check  the  etratie  motion  of  the  vulcanite  pro- 
peller. 

When  you  consider  tho  coufoniuUioa  of  a 
soaring  bird,  it  will  be  noticed  that  a  largo 
part  of  the  under  surface  is  not  adapted  for  the 
formation  of  the  soaring  vortf'x.  Th.c  tip>  i  f 
tlio  rijipd  wings  and  tail  are  ob\-iou-*ly  of  suui. 
a  nature  that  they  will  not  readily  allow  tho 
bird  to  risp  or  fall  smldcnly  whfn  tho  soaring 
parts  of  the  wings  are  struck  by  a  gust  from 
underneath  or  abore.  Tlese  starfaoes  are  re- 
presented in  Fig.  1  by  the  horizontal  projection 
of  the  surfaces  of  the  two  cylindrical  cells  at 
the  ends  of  the  tubular  rod.  The  vertical  pro- 
jeution  of  the  two  cells  represi-nts  th>'  \  liu  al 
Korface  of  a  cellular  kite  or  the  dihedral  angle 
of  some  soaring  birds. 

The  paita  of  a  soaring  bird's  winga  next  to 
the  body  are  rfpresonted  in  Fig  1  by  tho  bent 
sheet  of  vulcanite,   litis  is  the  propeller,  and 


:«}.  1. 

which  in  practice  will  bo  di<;pense<l  with.  The 
horizontal  projecti'd  area  uf  the  cylindrical 
I  cells  is  4G.8  square  inches,  that  of  the  propeller 
l<3o  Mjiuire  inches,  total  211. H  s<jiuire  inches; 
the  total  n>  )'^ht,  1.03  IbK.,  give  a  weight  ot 
1.04  lbs.  p*  r  >(jiiare  foot. 

The  force  of  the  wind  n-quired  to  make  any 
kIiow  at  all  wit!)  flu"  modol  il>  picted  niui-t  bo 
at  lea«b  fourteen  niile!>  per  liour ;  light  norlli- 
east  and  west  winds  hare  been  a  sore  trial  to 
the  writer'';  patience,  south-east  and  east  be- 
ing the  only  winds  from  which  any  results  can 
be  espected  in  the  locality  where  the  expm- 
ments  are  being  carried  on. 

The  centre  of  gra\  ity  in  Fig.  1  is  2.6  inches 
abaft  the  Icatliiig  edfio  of  the  propeller,  and 
3.72o  inches  forward  of  tho  middle  of  the 
tubuliU"  rod.  The  strin  -  1>  aftarln  rl  to  the 
centre  of  gravity.  The  vulcanite  propt^ller  is 
fastened  in  Kucfa  a  manner  that  the  angle  it 
makes  with  the  rod  ainl  cnlh  can  varied 
from+  1^  to— I4i  ';  the  best  results  in  light 
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winds  have  been  obUuned  with  about  3^  uegs. 
uegatiTe  w»i§J»,  Tbetv  is  no  way  of  finding 

accurately  at  what  angle  the  wiml  strikes  the 
cells  ;  the  rod  appears  to  be  horizontal. 

A  light  string  is  tied  to  the  after  end  to  pre- 
vent the  kite  rushing  over  the  horizontal  cord ; 
tl)is  string  is  sliickiMud  out  till  the  kite  is 
near  the  level  of  the  top  ot  tlie  poles  and  in  a 
horisontd  position  fadng  the  wind ;  it  then 
Roars  to  windward,  sometime;*  over  but  more 
frequently  under  the  cord.  Sometimes  the 
kite  can  be  steadied  near  the  aeoith  by  means 
of  the  tail  string. 

The  question  arises  as  to  what  is  the  use  of 
trj-ing  to  niaku  a  largo  soaring  nuuJiiiie,  if  un- 
der ordiniiPr'  circumstances  one  may  wait  weeks 
fnr  n  fow  hours'  trial  with  small  motk-ls.  Irre- 
spective of  the  plca.sure  to  be  derived  from 
attempting  to  ttnravol  Nature'ii  secrets,  tliere  ii 
tlio  prospty-t  that  an  apparatus  fitted  with 
soaring  cunT's  nuiy  be  raised  by  tiirust  in  calm 
weather  with  greater  fa<nliiy  tliaii  tho  ordiiwiy 
screw-driven  aaroplBiwi  and  tlwt  althoo^  tue 
air  is  cjilm  no.Tf  thp  oartn  s  'Jiirfity,  a  few 
himdred  feet  elevation  would  bring  tlie  machine 
into  diatariipd  nir,  where  the  soaring  curves 
would  di^volop  thoir  full  powor  and  the  maohine 
could  then  proceed  without  steam. 

The  late  galea  (May  5)  enaUed  me  to  find 
out  tliat  the  pounds  per  squari>  foot  suitahlo 
for  a  fourteen  milee  per  hotur  wind  did  not 
give  m  good  results  in  thirty-fire  miles ;  and 
served  to  show  that  there  ave  thvee  oaaw  in 
which  s<>  I  T'tiL'  is  pos^iblo  : 

Case  I.  \\  liL>n  all  the  suriaces  are  sliaped  for 
Boering.  Thin  fonn  of  appantua  will  be  0K» 
trcmely  difficult  to  stoer. 

Cast  2.  When  the  celluLar  kite  part  of  tlie 
machine  i»  tneltned  at  a  slight  poettivo  angle 
Till  ,  rnnii  is  for  um>  in  the  lightest  winds  in 
which  soaring  can  bo  done. 

t'<isi:  3.  When  the  cellular  kite  ab  well  as  the 
propeller  m  ai  a  iK-^nttro  angle.  This  li  for 
very  .strong  wijid-^. 

Then*  i»  no  rca.son  why  the  propeller  should 
not  act  if  the  asia  of  Hm  vortex  i^  not  horison* 
tal.  Po'tsibly  concentric  rinjj;  proju-llor?  may 
be  found  to  give  steady  and  uniform  reKults 
with  little  we^t.  The  kito  ehowii  in  Fig  1 
hrs  been  greatly  improved  by  inoreafling  the 
rigidity  of  the  tubular  r<u! :  it  is  now  .55 
inch  external  diiunoti-r.  and  all  the  halla-Ht  is 
pat  inside  the  ends.  There  is  12.75  inehea  of 
.•'y  inch  romirl  load  in  the  forward  « n  l  nnl  '1  75 
inches  inside  tho  tail.  This  brings  the  weight 
up  to  1.9  lb».  per  square  foot.  HVhen  loaded 
to  1.87  lbs.  per  .square  foot  with  a  wind  of 
sixteen  or  seventeen  miles  per  hour,  the  pro- 
pollor  set  at  a  negative  angle  of  6.3  degs.,  and 


centre  of  gravity  '6  wchoa  abaft  the  leading 
edge  of  the  inopeller,  it  has  freqiuntlf  aourad 

to  the  end  of  its  tether. 

The  flooring  kite  with  the  doable  propeller 
ndb  very  sharply ;  this  ta  tboo^t  to  be  duo  to 
the  centre  of  gravity  being  too  low.  The  rod  is 
now  claiiip,^d  to  ilw  '-UhA  wires  joininf:  the  two 
parta  af  the  propeiier,  m  such  a  way  tliat  it 
oaa  bo  adjusted  vertioally. 

As  it  se«'ni.  iiupossible  to  arrange  for  the 
members  to  ^  theee  particular  experiments, 
it  is  thought  that  aa  aoourato  drawing  ti  the 
model  is  amply  sufficient  to  enablo  others  to 
reproduce  and  extend  the  eiementaty  observa- 
tions here  recorded. 

The  prinoipal  points  that  requim  invostigat- 
ingj  ar^ :  - 

1.  How  much  the  after  edge  of  the  pro- 
peller can  be  cut  away  without  impairing  ita 
efficiency  P 

2.  What  is  the  diameter  of  vortex  that  is 
beet  for  genonl  usef 

3.  How  many  propeUen  oaa  be  advao- 

tagi'ou-^l V  supprpoHLHl  ? 

4.  The  proper  relation  between  the  pro- 
peller area  and  the  kite  area. 

5.  Tlie  shortest  rod  that  will  kMp  the  lofligip 
tudinol  equilibrium  stable. 

6.  What  is  the  supporting  powM*  of  the  pio- 
pullcr  when  used  for  gliding,  as  compared  witJl 
that  of  the  gliding  machines  now  used? 

7.  Can  the  vortex  be  produced  by  a  motor 
in  calm  air,  so  as  to  be  mors  eoonoiniaal  than 

I  the  thrust  of  a  screw  P 

I     8.   To  make  an  instrument  to  show  simul- 
taaeoualy  what  pnssure  theio  is  at  ovocy  part 
;  of  tho  (OQcafo  and  conwi  suifaoos  of  thi 

I  propuUur. 

liiese  alone  fotm  a  taigs  -volmno  of  work 
for  one  pair  of  hands  to  endeavour  to  aocom- 

plisli,  ami  it  aj»j)OHrs  rfprptable  that  Australians 
should  leave  to  Amcncuiuiand  otliers  the  tardy 
adoption  of  tho  views  oireulated  by  this 

Socifly. 

A  slecuu  screw  motor,  which  is  intended  to 
develop  Hve  or  six  bor8«>  power,  has  taken  up 
much  timL>,  but  as  yet  it  will  not  work  in  a 
I  reliable  manner.   It  is  erf   course  quite  a 
I  secondary  oonsideration  white  the  soaring  kites 
I  are  developing.   T]ii<  water  is  contained  in  tho 
'  sqtinre  pnrt  cf  tho  tubular  frame,   and  the 
!  kerosene  in  tho  centre  upright  part.  The 
I  cylinden  (2)  are  4.25  indies  duuneter,  the 
'   -stroke  is  ono  inch,  nnrl  thoy  rotate  with  the 
screw.    The  .shaft  is  clamped  to  the  frame. 
Hie  boiler  is  made  of  one  hundred  snd  twenty- 
four  f«H>t  six  inches  of  5-10  inch  copper  pipe, 
with  10.27  square  feet  outside  heaiting  snrfar©  ; 
the  capacity  is  88.4  cubic  inches.    Weight  of 
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pipe  is  H.37  lbs.,  coiled  t-i^iU  and  ii-lmlf  indiett 
out^idi<  diameter.  The  ttpper  two-t))ird*  «f  the 
];ipe  hi-anriio>  into  two  part^,  jinniii;;  aijain  ul 
tiie  steam  pipe.  The  fuel  is  vaporised  lu  .seven 
feet  six  inches  of  one-quaiter  inch  copper  pipe 
coiled  in.'>ido  thf  fin  humor  cisiiig  shown  under 
the  boiler.  The  total  weight  of  the  motor  ex- 
duHTe  of  water  and  keroaene  is  86  Ji  pamdt. 

The  principle  that  long  continued  thooi^t 
on  any  subject  must  tend  to  a  clearer  view  of 
the  dctuil  connected  tiierowith,  bus  encouraged 
me  to  state  some  «Miisidenitioas  as  to  t)io  dis- 
position (jf  the  supporting  surfar<'s  of  flying 
machines  that  do  not  seem  to  have  yet  struck 
other  expenmeiitma. 

It  has  h^>en  UHtuil  to  make  the  lifting  surface 
in  one  or  more  pieces  rigidly  connected  to  the 
weight  to  be  lilted.  In  tlra  maduno  for  th« 
engine,  it  is  intended  to  depart  considerably 
from  thi"?  pracHoo  hy  dividinp  tht»  rrquirwl 
surface  into  numerous  small  aeroplanes,  ail 
attached  to  the  wei|^t  by  one  wire. 

Tl)«»  afTopl.anp  derives  its  lifting  power  either 
from  moving  air  pa.S!>ing  it  wlien  attached  to 
the  earth,  or  from  being  moved  horiaotitally 
through  c;ilni  uir ;  in  either  case  tliore  is  no 
necessity  for  the  aeroplanes  to  be  connected  to 
the  weight  by  rigid  booms  and  numerous  stays, 
as  the  lift  and  drift  oan  act  only  in  tension  and 
in  one  \  rrtiral  plane.  By  dividing  the  surface 
into  a  number  of  small  planes,  any  rehnement 
of  eurre  may  be  introduoed  with  tlie  oertainty 
that  th*>  a(lranta{ce  awniinf:  therefrom  will  br 
effectively  used,  and  that  the  head  resistance 
will  be  t«duoed  to  a  minimtmi. 

It  will  be  ob\iou»  that  forty  a«»roplanes  of 
ten  square  feet  ar««a  o«fh  can  be  coustructetl 
with  much  less  material  for  spreading  them 
horisontiilly  thon  one  plAn«  of  four  hundred 
square  feet  area.  In  fact,  we  are  snhstitntint: 
arithmetical  for  geometrical  progres.sion  in  the 
weif^t  of  our  sorfacee  and  their  bead  reaiat- 
anc»\  an>l  lifting  onr  machine  pound  Iiy  pound 
with  foot  by  foot  of  added  surface.  We  ara 
also  able  to  nnito  wry  large  and  therefore  more 
ofllcient  engines  with  the  oxtrnordinarv-  lifting 
pcwer  known  to  exist  in  small  and  carefully 
curved  aeroplanes.  You  will  gather  from  then 
remarki  that  the  proposed  flying  maohine  wiU 

bo  ji  ntlit  r  tall  stntrtiirf,  atu?  that  faft  alono 
Will  make  it  eitremely  easy  to  work  and  cer- 
tain in  its  aetaon. 

The  most  suitable  time  for  experimenting 
will  bo  when  tho  wind  velocity  is  slightly  be- 
low that  *i  wliich  the  machine  is  dedpned  to 
By.  Tho  aiefoplnnes  are  sent  aloft  kite  fashion, 
the  anchor  re-strainiuf:  the  drift.  Stenm  i> 
then  raised  and  the  propeller  started ;  if  it  is 
driven  hard  enough  the  mamhino  rises  over  and 


picko  up  the  anchor ;  if  tho  power  is  inanfll* 
I  cieni  no  risks  have  fceen  run,  and  there  are  no 

damages  to  rt>p.air. 
.      There  is  no  special  gear  for  causing  the  lua- 
I  drine  to  ascend  or  desoend;  it  is  simply  a 
mutter  of  more  or  less  steam     Tlie  turnin<r  to 
tho  right  or       is  done  by  pulling  sUghtly  on 
one  or  other  of  two  stringB  attadied  to  tho 
forward  comers  of  some  of  tlio  lower  aeroplane*. 
Tlio  weight  is  kept  from  spinning  romid  by 
seme  «mall  vertical  surface  to  tho  rear  of  and 
in  »  line  with  the  thrust  of  thu  propeller,  so 
that  it  i"  immaterial  whether  tho  wei(^!it  is  de- 
flected by  tho  small  vertical  suriaco  and  pulls 
thd  aerophines  after  it,  or  the  aeroplanes  are 
i  made  to  shoot  to  one  sido  by  tho  strings  and 
!  pull  the  weight  after  them.    There  wUI  pro- 
bably fx*  an  advantage  in  the  motor  working  in 
atr  of  less  velocity  than  the  higher  current  when 

going  if)  windwan!. 

It  is  not  geneniily  understood  that  when  the 
motor  hoa  suooeeded  in  thrusting  sofieioutly 
hard  to  run  over  and  lift  the  anchor,  the  aem- 
planee  exert  a  steady  lift  on  the  motor,  and 
that  whether  ihc  wind  blow  high  or  low,  or 
cluinge  its  direction,  the  whole  apparatus  main- 
tains a  uniform  velocity  through  the  nir  as  long 
.ts  the  engine  maintains  a  imifonu  speed.  Of 
course  tho  machine  will  drift  with  the  air  cur- 
rt  nts,  hot  thi-.  set  lias  to  Im>  allowed  for  and  a 
course  shaped  accordingly.  The  set  of  tho  air 
wotdd  be  unknown  if  the  earth  were  in- 
\  isible;  in  like  manner  that  the  set  of  an  nccan 
I  current  is  not  ascertainable  when  out  of  sight 
of  land  without  the  aid  of  astronomy. 

If  there  is  no  wind  at  all,  there  is  no  moaaa 
of  getting  this  form  of  flying  machine  aloft  eK- 
I  cept  by  making  a  more  or  less  extended  run 
j  alcng  the  ground.  Tliis  rtm  may  b?  then  made 
round  ;i  cirriilar  track.  In  the  event  of  the 
motor  .stopping,  the  machine  does  not  fall  ver- 
tically as  a  paraehnto,  hat  didea  down 
grarlually  in  any  tle>ir.d  direction.  Tliese  re- 
marks refer  to  the  .screw-drivon  aeroplane 
machine  *,  if  soaring  propellers  are  snbstituted 
for  some  or  all  of  the  aeroplanes,  a  new  power 
is  introduced  that  completely  modifies  all  pre- 
conceived conditions. 


Notable  Balloon  Ascent. 

(From  "Daay  Telegraph,"  Sept.  17,  1898.) 

Mr.  Stanley  Spencer,  the  well-known  aero- 
naut, an<l  Dr.  Bersou,  of  the  Herlin  Observatory, 
ascended  from  the  Crystal  Palace  in  a  b&Uoon 
inflated  with  pure  hydrogen  gps,  and  readied 
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tb«  mnailttU^  beif^t  of  97,000  ft.,  mora  tiuA 

fi%'e  miles  of  vertical  altitude,  which  is  only 
1,500  ft.  leM  than  that  recorded  bj  CoxwuU 
and  GhuhiBr  in  liieir  odofanktod  itrip  of  Sept. 
6»  1B02.  To  obtain  aom*  particulara  ol  this 

nf>tf*w(irtl! V  ascent,  a   re»pre«oiitutive  of  tho 
"Daily    lelegrapb"  called   on  Mr.   Stanley  \ 
Spenoer,  who  was  found  »t  tho  balloon  worin 
of  Meesrs.  C.  G.  Spencor  ajiJ  S<ms,  Canonbury. 

"If  jrou  wi«h  to  know  what  scientific  obser- 
▼ationa  were  made,"  be  said,  ''I  am  afnid 
they  will  not  be  obtainable  for  a  weok  or  so. 
They  were  made  in  sealed  instruments,  and  Dr. 
Beraon  is  now  on  his  way  to  Berlin  with  tiiem. 
I  may  say  that  Dr.  Berson  was  extremely 
plcaseil  with  tlio  n'Sults,  and  declared  that  tnih 
ascent  wa^  tho  most  successful  of  the  series  I 
that  he  haa  been  making  at  St.  Potetabvfg, 
Mos<!ow,  and  BtTlin.  T  was  pro'vcnt  sirnp'y  in 
charge  of  the  balloon,  and  1  have  only  the  re- 
oorda  made  by  my  private  thermometer  and 
barometer.  Hie  aneroid  sl^  j  \  <  that  we  had 
aaconded  to  27,500  ft.,  and  tho  thermometer 
rcgiatered  —39  digs.  Fahrenheit,  or  61  degs. 
beJow  fraciing-point. 

Mr.  Spon'^r  proceeded  to  describe  the  trip. 
The  balloon  liod  a  capacity  of  60,5U0  cubic  feet, 
and  waa  inflated  with  40,000  oubio  feet  of  pni» 
hydrogen,  and  to  it  was  attached  a  basket^ 
oar  ^  it.  ti  in.  wide,  d  ft.  long,  and 
3  ft.  deep.  The  greater  portion  of  the 
recording  instrument^)  were  slung  from 
the  network  of  thf>  balloon,  so  as  to  keep  them 
at  a  distance  from  the  car,  lest  the  heat  ra- 
diated from  the  bodies  of  the  ooonpants  might 
in  f»oni>'>  degrrn  affect  th<^ir  corrPctne!?s.  Many 
of  them  wore  specially  designed  for  the  pur- 
poses of  the  trip.  'Ihe  balloon  waa  inilated 
with  hydrogen,  namin.Tlly  pure,  but,  as  the 
smell  which  it  left  in  the  gas-bag  showed,  it 
was  still  soma  UtUe  dutanoe  Tsmorad  faun  the 
odourless  gas  whieh  the  dbamusto  deflne* 

"Hydrogen  in,  of  rowrse,  the  most  ex-  1 
pensive,  but  its  lifting  j)ower  is  double 
that  of  coal  gas,  and  tiierefore  it  waa 
si'Ioctt  d  fur  this  trip.  Coal  ^;a-s  will  lift  about 
35  lbs.  per  1,U00  cubic  foot.  Uydrogen  lifta 
76  lbs.  to  80  lba.<'  Its  nse  gets  orer  one  of  the 
diief  diffienlties  of  ballooning.  If  jon  have 
coal  ga«,  you  nmst  fill  your  Killoon  very  ftiil, 
and  carry  a  lot  of  ballast.  The  reason  is  that 
it  is  tmpossiblo— and  it  is  in  this  point,  I  think, 
that  Andnn*  went  a-stray  to  koop  a  balloon  at 
an  even  height.  It  goeti  up,  the  gas  ezpand« 
and  esoapei*,  and  it  immediately  deeoenda ;  then 
biiJI.%st  must  bo  thrown  out  to  ligliten  if,  and 
up  it  goes  Again ;  and  this  aeeending  and  do- 


*  m  «  M 10  (M.  Aw.  /vw,). 


seending  process  is  repealed  comtinnaDy  at  t»> 

tervals  of  varying  length.  Now,  with  hydrogen 
gas  half  the  quantity  is  required ;  so  that  you 
neetl  only  half-hll  the  balloon,  and  when  it 
expands  the  loss  is  compantivsly  sligni,  and 
The  adjustmeiit,  by  throwing  out  ballast,  is 
much  lees." 

The  last  and  nuMt  important  future  of  tiia 
equipment  was  two  > .  i  Is  containing  oxygen 
gpw.  How  they  contributed  to  the  suooeas  of 
the  trip  will  shortly  appear. 

"  We  startsd  at  five  o'clock  in  the  afternoon," 
•said  <Mr.  Spencer,  "  and  travelled  in  a  south- 
ea4>terly  direction.  This  lasted  until  we  attained 
a  hei^t  of  10,000  ft.,  and  we  did  not  like 
it  because  we  saw  the  Sea  Ileach,  at  the  month 
of  the  Thames,  ahead  of  us  (if  one  can  say  so, 
when  it  was  so  mubh  below  ns),  and  we  did 
not  fancy  de^^cending  into  it,  although  had 
lifebuoys  with  us.    However,  after  1G,U00  ft. 
we  got  into  another  cnmmt  traFslling  soath- 
west.   It  was  a  lovely  day,  and  the  air  was 
extraordinarily  dear.  Usually,  when  one  make* 
an  ascent,  one  iiud^  the  view  obscured  by 
clouds;  but  on  Thursday,  at  23,000  ft.,  we 
could  see  the  coo-st  of  Franco,  along  the  east 
coaat  of  England  to  the  Wash,  and  a  great 
deal  ol  (ho  English  CSiannel,  with  6xAm  on  it 
for  the  steamers.    It  became  dreadfully  cold 
after  this,  but  we  were  prepared  with  heavy 
woollen  dothing,  and  particiilariy  with  wrap* 
pings  for  the  legs,  for  they  are  shaded  from 
tJie  .sun  by  tiio  side.s  of  the  car,  and  usually 
suffer  most.    Still,  in  spitu  uf  our  precautions, 
wo  wore  both  shifnring  wiui  cold.   At  2d,UO0 
ft.  the  air  wa.s  .«o  rarefied  that  I  began  to  be- 
come giddy,  and  had  an  indescribable  sensation 
of  asphyxiation.  I  loohed  at  Dr.  Berson  who 
was  busy  at  tho  iastruments,  and  he  was  mak- 
ing a  gurgling  noise  as  he  breathed.    '  Oxygen !' 
he  gasped,  and  so  I  handed  him  a  tub*  whktt 
led  from  ono  of  tho  oxygen  Teeaelt,  and  tooic 
another  myself ,  and  w>«  put  them  in  our  mouths 
and  sucked  at  them.    The  effect  was  uiarrcl- 
loos,  and  instead  of  feeling  exhausted,  we  felt 
quite  exhilarated.    At  L'7,000  ft.  we  had  only 
four  bags  of  ballast  left,  and  they  were  neces- 
sary to  ensttto  a  safe  desoent.     So,  after 
registering  another  500  ft.,  I  pulled  tho  raivo- 
rope,  and  down  we  came.    At  the  highest  point 
I  removed  the  oxygen-tubo  from  my  moiitb  for 
a  moment,  and  at  once  the  suffocating  ftwiling 
stMzed  nie  :  hnt  when  T  replaced  it  I  rerovered 
immediat^'iy.    I  fool  ounhdent  tliat  with  a  good 
supply  of  o^gen  for  brsaUiing  purpoees  wn 
could  go  a  g^t  deal  bi^crtbatt  Ima  evor  been 
done  yet." 
"  How  high  bthatP" 

"  Well,  I  am  inclined  to  thinx  that  our  aaoent 
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was  really  the  *  reoord.'  I  know  that  Uiaiaber 
and  Cozwell  foportod  that  th«]r  Meorded 
29,000  ft.,  but  after  niy  experiences  n  rrrilly, 
I  doubt  it.  I  have  been  baUoomag  all  mj  life, 
and  may  reMonably  be  snppoMd  to  be- 
comu  accustomed  to  rarefied  air;  and  Dr. 
Berson  alao  has  had  much  experience.  Now, 
we  both  found  asphyxiation  beooine  aevere  at 
36,000  ft . ,  and  would  certainly  have  been  unoon- 
adous  before  27,500  ft.  hnt  for  the  oxygen  gas. 
Glaiaher  and  Coxweil  had  no  o^gen,  anU  X 
nelly  ean't  aee  faa*ir  tbey  ooold  eitber  of  tbem 

have  bo<"n  rr>n-.c:mi.q  at  29,000  ft.  I  Ltaillkthat 
some  error  must  havo  be**n  made." 

"  We  came  down  at  iiomiortl  ail  right.  Wu 
got  a  decent  bunp,"  Hid  Ur,  Spencer  cheer- 
fully, "  but  no  harm  wa^  dono.  I  may  eay  tha* 
when  we  landed  there  was  not  suffioient  gM  in 
tbe  belkioii  to  keep  it  up.  Tbe  liiet  pert  of  tiie 
descent  was  very  rapid,  so  rapid  that  we  let 
gj  our  ballast.  We  had  it  in  bag;B  over  the 
lide,  festeoed  at  top  and  bottom,  so  that  when 
wo  cut  the  string  at  the  top  the  bag  fell  orer 
and  emptied  When  the  sand  fell  out,  how- 
ever, tha  particles  were  caught  by  the  air,  and 
the  restdt  «M  that,  altlMNi|^  it  pened  out  of 
tho  baga,  we  wt^re  descending  faster  than  it 
was,  ao  that  it  seemed  to  go  up,  and  as  you 
win  see  praeatly,  a  goodded  of  it  ettaekto  the 
varnished  cxtorior  of  the  balloon.  The  bags, 
too,  when  they  were  lightened  of  the  sand, 
flotttid  up  until  the  ballooix  daokened  its  down- 
wtxd  peeeu  It  ti  worth  noting  that  at  18,000 
ft.  09  WO  were  a^cendinf.';,  th*?  b:il!oon,  which 
had  been  rather  more  than  two-tiurcU  inflated, 
WM  fuUy  ezpaadfld,  end  at  SS,000  ft.  we  loet 
a  oonaiderable  amotuit  of  gas." 

"Did  you  feel  the  loss  of  strength  that 
CHeidier  and  CoatweU  ezperienoedP" 

"Tea;  it  me  qniteasteniahiiig.  Onrsfaength 
seemed  to  be  quite  gone.  It  was  in  view  of 
this  that  we  bad  fixed  the  sandbags  as  I  have 
de«oribed,  eo  th»t  we  ovoid  eat  then  kdae. 
We  might  not  be?*  been  aUe  to  lift  then  over 
the  side." 


Db.  Bxmok's  Hioh  AflCBirr. 

The  foUowiog  letter  appeared  in  the  "  Daily 
News"  of  September  S7th. 

Sir, — ^Tour  numerous  readen  must  Iiavie  fsLt 
rather  surprised  when  thoy  read  your  able 
article  in  the  "  Daily  News,"  of  September  16, 
that  **  Dr.  Beteon  ehdmstohatre  «lreB4r  riieii  to 
an  altitude  of  wtni  miles,  or  one  mile  bigMv 


than  the  awful  record  of  Mr.  Ulaibhcr  and  Mr. 
GoxwaB,  whsn  both  wen  within  an  aee  of 

perishing." 

That  we  did  attain  the  seven  mile  elevation 
has  been  accepted  and  rworded  for  the  past 
generation  by  the  mu'^t  Ij  'inguitdiod  Fcllow.s 
of  the  Royal  Society,  and  by  the  Committee  of 
tho  Brituh  Association^  none  of  whom  ever 
disputed  die  reoorded  obserratioaB  by  Ifr. 
James  Glaisher  (a  Fetiow  of  the  Royal  Society) 
until  Mr.  Stanley  Spencer  assails  his  reputed 
veraoity,  and  my  own  as  well,  by  saying  to  tbe 
interviewer  of  a  morning  paper  that  his  ascent 
with  Dr.  RerBon  from  the  Crystal  Palace  "was 
really  tbe  record,"  and  he  knew  tnat  Glaisher 
and  Cozwell  reported  that  they  reached  29,000 
feet.  But  after  my  experience,"  continued 
Mr.  SpaiO0r»  **  1  doubt  it."  So  because  he  and 
Dr.  BwMm  found  asphyxiation  becoming  severe 
at  25,00U  feet,  Sponcer  rashly  inferred  that  we 
could  not  have  reached  even  29,0U0  feet,  and 
thoo^  aome  enor  muat  ha,f  ooeuned. 

Now  althougb  'Ur,  GlMeber  was  insensible 
for  13  miniitos,  the  index  of  his  minimum  sf»lf- 
registonng  thermometer  had  been  lef  t  at  minus 
11.9  degrees  and  this  gave  a  height  of  87,000 
feet,  fully  seven  milee. 

I  also,  when  on  the  hoop  to  let  ofi  gas  for 
oar  deweiit,  read  a  specially  oonstanioted 
ancrciil  ]<;ir<iin(>ter,  which  recorded  the  height 
at  that  time  as  seven  miles. 

lAr.  Stanley  Spencer,  whose  figtnee  as  to  Ida 
own  elevation  are  in  all  probability  oorreot, 
places  Dr.  Berson's  claim,  if  the  iiieteorolopist 
really  said  so,  on  the  horns  of  a  dilemma,  for  if 
the  doetor  had  to  eiy  out  for  oxygen  while  he 
was  making  a  guiTgling  noise  as  he  bre-athed  at 
25,000  feet  over  British  soil,  how  did  be 
manage  in  Geimaiky  to  get  seven  milee,  or 
37,000  feet,  wiOuiut  oaaaing  to  bnatbe  alto- 
gether? 

But  no  doubt  tbe  learned  doetor  will  fully 
explain  aU  these  matters,  and  will  regret  that 

ho  had  not  stipulated  for  silence  on  the 
aeronaut's  part,  and  thus  have  lu&  first  say  on 
debateaUe  pointa,  thoo^  hoir  he  oovid  hare 
managed  to  go  10,000  feet  higher  in  Berlin  iiian 
lie  achie\  rd  in  England,  after  being  neaHy 
suffocated  before  hu  had  got  &ve  miles  up 
here,  ahowa  that  bia  Innga  and  heart 
were  not  in  such  bad  condition  after 
ail.  The  picture,  however,  as  portrayed 
by  the  enterpnsing  young  balloonist,  does 
not  promise  well  for  an  exiia  two  aulea 
excursion  upwards.  StU,  the  respeetivo  di?»- 
dcsures  by  the  scientist  and  the  aeronaut,  if 
they  lack  ocmkpleto  agreement,  will  prove 
edifying,  and  doubtleai  the  daantless  prof^mor 
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will  put  everything  right  when  his  per- 
sonal aiixMHiiit  appean  in  print.  —  I  Nmain, 
jour  obedient  lervnnt, 

H&HRX  COXWELL. 

Seoford,  Sussex. 


Some  Balloon  Record 


Thpro  h:i^  luF'H  considerable  tliscn>-i(ju  in 
the  p»pttR>  with  n3gHrd  to  Dr.  lierson's  recent 
Tii^  ascent,  and  as  to  the  real  reoord  hei^t 
nttainrd  by  a  balloon.  Wi-  therefore  re^Mflitlh 
late  a  few  facts  bearing  on  tlio  "^nhject. 

Herr  Mulienhotf,  of  Berlin,  cias^sitied  ascents 
into  those  in  whkh  the  eleration  was  mea- 
sured with  certainty,  nm]  fhcxo  in  which  there 
was  only  a  roiisonable  estimate.  As,  however, 
bis  iigurei<  vary  somevbAt  witb  those  ^TOQ  by 
Glaisher  in  his  "Travels  ill  the  ASat,**  the 
latter  are  also  fended : 

OF  THB  FIB8T  CI.4M— 


Welsh,  Nov.  10,  1852 
(juy  Luasac,  S«pt.  10, 1804 
Barral  and  Bizio,  Jane  2ft, 

\>^'>*>   

Olaiaber,  June  26  ('G:t?), 

•ad  Aug.  la,  1862 
Sivei,  Croce-Spinelli,  Mar. 

22,  ISto  ...  ... 

GUuafaer,  April  10(18?),  1808 
(Hai-sher,  July  17,  18C.2  .„ 
(;iuirih<>r,  Mar.  :H,  IHlj:!  ... 
Gross  aud  Berson.  May  11. 

mi   

Tissandier,  Sivel  iV:  Spinelli, 
Apr.  15,  1870 

Ulaiaher,  Sept  5, 1802  ... 

B«r8on,  Dec.  4,  1^94 


FMt 

(Hnllmilioin 

22,700 

22,876 
23.100 

28,720 
29,720 
25,753 


22,l»:io 
23,000 


1 2;j,ooo 
•24,000 


34,000 

22,3.">7 
24,000 


^5,840  — 


27,0.jO 
28,72B 
20,740 


29,000 


OF  TBE  8IC0KD  GLASS  BB  OtVtt^ 

Green,  Sept.  27,  1836     ...  24,15fl  — 
Mine.  Blanchani,  April  26, 

181MJ    24,7(.MJ  — 

Hobard,  Oct.  9,  18»5      ...  26,784  — 

(larnorin,  Oct.  .S.  I'^i':;     ...  2(1,600  — 

Grffn  and  Riisli.  18;i8      ...  2fi.«71*  — 

Cfltiuiachi,              ...        ...  27,tvl2  — » 

Andreoli,  April  22,  18U8  ...  32.500 

Glabher,  Sept.  5, 1862    ..  85,800  57.000 


*  Bush,  in  his  "Account  o(  A»>cenU,"  publf»hedin  1851, 
owattms  only  two  mmom  tbis  yMt.  •(  napMtbwIy 
IMn  fart  Md  »jm  fM(.    *  * 


Small  bidloons  with  recording  instruments 
have  aaoended  over  60,000  ft. 

A>  n^xnrds  sojourns  in  the  air;  — 

.4ndree,  with  n  guide-rope,  had  bceu  just 
upon  48  hours  in  the  balloon  at  the  tune  of 
di'-fi.itcliint;  lii^  pi^ron  message. 

.M.  Mallet  in  1892  nuunt«ined  himself  l(Hr3G 
hours  in  the  air. 

H.  Herr^,  on  September  12,  1886,  left  Bou 
loeno  at  <>.3fl  p.m.  remained  2t  bf.  HO  mins.  in 
the  air,  and  descended  iu  t^e  sea  off  Y  armouth. 

'Hie  Great  f^ipm^  balloon,  on  October  10, 
1^7,  remained  up  with  t>ij^ht  passeng»  rs  fur 
24  hrs.  15  mins.,  during  which  time  it  tra- 
veiled  some  1,082  milcM,  probably  the  longest 
balloon  journey  ever  made.  Testn  Briasy 
made  a  journey  lanting  2!)}  hours. 

On  March  25,  1875,  M.  Gaston  Tu>saudicr 
left  Ptoris  ftt  6.90  a.m.,  and  descended  hi  the 
Lnndos  at  5  o'clwk  next  ninminc. 

Wi«e  and  La  Mountain,  in  July,  1859,  tra- 
velled from  St.  Louia  to  Hendmon,  N.Y. 
(85(1  miles)  in  15)  hrs.  50  min. 

The  "  GTreat  Nas-sau"  balloon,  on  November 
7,  1836,  tnivelled  over  500  miles  to  Woilburg, 
in  18  hours. 

"J^  fi.-ant,"'  in  InC).'],  loft  Paris  with  nine 
persons,  and  made  a  very  rougli  deesoent  near 
Eystnip,  in  Hanorer,  after  about  18  houn 
spent  in  the  air. 

On  November  24,  1870,  two  aeronautti  es 
oil  ping  from  besieised  Faiia,  landed  in  Norway, 
about  H2r>  tnilea  distaat,  ^ter  being  15  hours 
in  (lio  liiilloon. 

The  largest  number  of  pajwengers  t^en  in  a 
free  balloon  trip  was  on  November  17,  1989, 
when  20  person.s  (including  four  ladie<^)  as- 
cended in  the  groat  balloon  (lUi,UUU  c.  It.) 
which  had  been  used  captive  at  the  Paris 
Exhibition. 

The  balhMm  ilmhI  captive  at  me  Paris  Exhibi- 
tion of  1878  was  the  largest  ever  made,  con- 
taining 883,000  e  ft.,  and  could  carry  52  pas- 
Min-^cr^  fo  ,1  Ii.  i^ht  of  1,(>40  ft. 

The  London  captive  of  lood  had  a  capacity  of 
350,000  0.  ft. 

The  Pari<  eapfivo.  of  l^"^,  made  1,121  a.s- 
cents,  and  carried  up  in  all  13,109  persons, 
including  2,490  ladies^ 

Andree*8  Polar  balloon  oontained  103,000  c. 

ft. 

As  r^ards  &peed,  though  many  statements 
have  been  made  of  greator  raite^,  the  highest 
well  authenticated  was  that  of  De  Fonvielle 
and  Tiaaaodier,  iu  February,  1860.  Asceodiui; 
from  Vntis  at  11. S5,  they  reached  an  alHtado 
i.f  ;1.280  ft.,  and  in  3^3  minute-;  descendi  d  at 
.Neuillv  St.  Front,  which  is  48  miieti  from 

i  *' 

J  Paris.  They  had  therefore  trnvelled  at  tno 
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rate  of  90  miles  an  hour.  De  FonrieUe  again 
learijig  Paiis  in  1S70,  reached  Lowrain  in  two 
honn,  whicb  g»v»aiiMBn  apaed  of  88  milaaiMr 

liour. 

Simmons,  ou  June  10,  1882,  left  Maldon  at 
12.4!l,  and,  enmmfi  Uie  Channd,  landed  at 

*J.35  seven  miles  beyond  Ami'',  the  distance 
being  about  140  miles  (77  miles  an  hour). 
Messrs.  Green  and  Rash,  in  183S,  aaoended 

to  a  height  of  two  mileb  in  sovrn  minutos  (25 
ft.  per  80C.).  Messrs.  Coxwoll  and  Olainher 
descended  on  one  occasion  two  miles  in  four 
minutes. 

For  numbor  of  ascents,  tlie  palm  must  pro- 
babljr  be  given  to  Charles  Green,  who  made 
nearly  1,400  ascents.  Ooxwell  hat  nnfortn* 
natoly  kept  no  record.  P.  Spencer  has  m-ndt' 
oror  one  tltousand.  Louis  Godard,  last  ye«ur, 
bad  made  626  free  asoents.  Wise  made  abont 
500,  and  Simmons  493. 

A  balloon  used  by  Qraen  made  over 
awents. 


A  New  Dirigible  Ballooa. 


Furtiter  Experiments  in 
FiigliU 

By  ILuoE  Uoou. 


I  Imve  been  trying  some  further  experiments 
for  free  iliglit  with  my  clockwork  model,  as 
iUostittted  in  the  October,  1B97,  number  of  the 
"Aoronatiticiil  Joiinial."  I  find  that  by  xaiay^ 
tho  springii  which  I  advocate  for  taking  the 
strain  of  tfie  wings,  tlie  model  will  fly  a  abort 
di-tanco,  whcn-as,  if  I  do  not  use  the  springs, 
the  model  will  movo  forward  only  when  ninnmg 
on  a  wire. 

This  pnm»  that  what  I  say  about  using 

springs  like  pectoral  mn'-clps  is  correct  as  de- 
scribed in  my  spocificjition,  No,  6,  of  lb95. 

Tho  springs  store  up  the  energy  of  tho  i^ 
stroke  of  the  wings  to  inorsMo  the  OBOIgy  of 
the  down-stroke 

Many  who  aro  studying  the  subject  of  fli^t. 
realise  the  reciprocating  action  between  tho 
power  and  wei^it  of  the  machine,  when  flap- 
ping wings  are  used,  but  hare  got  into  diffi- 
oolties,  like  Mr.  J.  Marshall,  through  not 
usini;  my  sprinc^  This  they  are  welcome  to  do 
for  expeniiu'ntul  purposes,  and  I  would  wil- 
lini^y  give  them  all  infonnation  about  tbem 
a»  fiuraa  m  my  power. 

R.  F.  MOOKE. 

Augoat  6,  1886. 


On  the  20th  September,  M.  de  Santoa  Du- 
mont  ascended  from  the  Jardin  d'Accliniatation, 
Paris,  in  a  balloon  of  his  indention.  It  was  of 
a  kttg  eyUadfioai  form  with  oenical  ends,  being 
83  ft.  \oTi^  and  12  ft.  diameter,  constructed  of 
fine  Japanese  silk  by  M.  Lachwnbre.  it  had  a 
capacity  of  6,500  c.  ft.,  and  oratained  a  oom« 
pensating  "  ballonnet  "  of  K80  0.  ft.  Two  auto- 
matic valves  regidated  the  pressure  of  the  gas 
and  the  air  respectively.   Un  each  side  of  the 


Cinoslnillaa  Iron  Tki  Sunday  Ckmuek 

balloon  was  arranged  a  long  hurizuntol  pocket 
to  contain  battens  of  woo<l  encli  a  foot  long. 
To  tbo  centres  of  each  of  tho  battens  were 
fixed  the  suspension  oords,  this  system  doing 
away  with  the  necessity  of  a  net.  For  extra 
security  bands  were  sewn  over  the  upper  part 
coaneolnig  the  two  po<Aets.  The  oar,  of 
basket  work,  was  suspended  from  a  horizontal 
steel  bar,  at  a  distance  of  30  ft.  beluw  tlio  gas 
iwssel.  Tho  total  we^t  of  the  apparatus 
was  130  lbs. 

Attached,  oiit.sjde  tho  car,  was  n  small  petro- 
leum motor,  formed  of  two  superposed  Dion- 
Bouton  c^inders,  of  tho  same  ^fpo  as  those 
used  for  motor  tricycle^'  and  trivini:  about  3  to 

horse  power.  The  propeller  con^^istod  of  an 
aluttminn  soww  only  8S  inahos  dianwtw,  but 
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making  1,000  to  1,200  rerdtttioas  »  minttto. 

The  weight  of  the  motor,  iritll  acivir,  petro* 

teum,  etc.,  was  175  lbs. 

At  a  quarter  past  four  the  ballotin,  inilatcd 
with  pui%  hydrogflO,  ucended  with  the  in- 
ventor, wlu-n  it  at  niiro  n'rcl«"d  ^n'eral  time<» 
around  the  largo  captive  balloon  in  the  grounda, 
and  tlieii  was  directed  towaxds  the  Bob  do 
B(>ul()gno  at  nn  altitude  of  about  600  ft., 
making  sereral  oircles  of  about  100  yards 
ndioB.  Soon,  howerer,  M.  da  Saatoa-Dumont 
had  to  stop  tho  outline  on  Mcouml  of  tho  un- 
sutisfacton'  -workiiii^  of  a  pnmp  to  drive  air 
into  the  compensator,  and  the  balloon  lost  its 
rigiditj,  and  descended.  It  partially  ooUapsed 
(as  seen  in  tho  il!u^tr;if  ionl  and  foil  rupidly  to 
tlie  ground.  The  aeronaut^  though  sli^tly 
efaafeen,  was  not  nmcb  the  vone,  and  liai  an- 
nounced his  intentioii  to  gire  the  i^pwratus 
eaotfaer  triaL 

The  Kite  Equipment  of  ttic 
Ariittgton  Observatory** 

Waahington,  Sept.  'i^  1898. 

Jufil  outiiidc  cf  the  city,  about  a  mile  from  the 
old  Lee  home,  at  Arlington,  Va>,  the  Weather 
Bureau  haa  established  a  kite  farm,  and  is 
m:iking  experiments  in  the  use  of  kites  fur 
weather  observations.  This  aerial  observatinn 
btation  is  one  of  sixteen  under  tlie  direction  uf 
tlie  Bureau.  Others  are  located  at  Cincinnati, 
Omalia,  Tdp.-ka,  Knnxvillo,  Pierre  S.  D., 
Duiuth,  Cleveland.  Cairo  III.,  Sault  de  St. 
Marie,  and  Little  Rock.  Profeasor  C.  F.  Mar- 
vin, who  is  in  char^^e  of  this  work,  Ik-Iu  vos  that 
valuable  n^ulUi  can  bo  obtained  bv  the  kit4) 
obserration  system,  and  has  invented  a  number 
of  devicea  for  hamiling^  and  managing  the  im- 
menf^r  n^ed  at    tho    Arlinf^on  station. 

One  drawback  to  the  use  of  iates  has  been  the 
diffioxdty  of  controlling  the  big  leven^oot 
affairs  employed  to  carry  tho  obsorvinK  and 
recording  instruments  ueed  in  meteorologicu) 
woiL  To  cope  with  thia  cBfBonlty  PrafeKor 
Marvin  ha.s  built  a  new  kite  contnlling  ma- 
chine, which  makes  it  po^Mblo  for  ono  person 
standing  before  the  reel  to  have  withm  readi 
all  the  controlling  handles,  and  to  read  the 
dial^  slioMinu'  (ho  amount  of  lino  run  out,  the 
pulling  powor  of  the  kite,  its  elevation,  Uis- 
tanoe,  and  electric  oonnectiona. 

As  a  further  convenience,  the  kite  is  provided 
with  a  Shipman  four^horee  automatic  oil- 
burning  engine,  to  figniah  power  for  pulling  in 

■  By  CMMMf  q|  (he  S.  8.  NeOliue  Oe» 


the  kite.  The  throttle  of  the  engine  is  also 
within  eaaj  reach  of  the  operator,  so  that  the 
steam  power  win  bo  applied  instantly,  and  in 
case  of  un  emergency  the  kite  can  be  brought 
down  rapidly. 

Tlie  improved  HargT-avo  kite  Ls  used  almost 
exclusively  for  the  regular  observations,  al- 
though experiments  with  new  forms  are  still 
boing  mado,  many  having  curious  shaped  cells, 
seme  with  divergent  ends,  wings,  tails,  and 
other  queer  appendages.  The  average  size  is 
si>>ven  feot  long,  six  feet  wide,  and  three  feet 
high,  the  forward  coll  having  a  central  horizon- 
tal division  or  intermediate  supporting  plane. 
Steel  piano  wire.  aO-lOOOths  <^  an  indi  in 
diamotor,  woi^hiriji;  fiftoon  pounds  (o  the  mile, 
^  and  capable  of  sustaining  a  tension  of  300 
I  pounds  is  need  for  kite-etring.  This  is  none 
I  too  heavy,  as  in  strong  winds  the  pulling 
I  power  of  these  kites  frrquently  reaches  120 
pounds  or  more.  To  have  a  kite  tly  away  with 
the  ezpensive  instroanttts  which  it  cairiea 
w  ould  mean  a  considerable  loss,  and  the  opera- 
tors do  not  nui  the  risk  of  sending  the  kites 
up  in  Tery  heavy  winds.  The  reel  carries 
2C,7iJ9  feet,  or  nearly  four  miles  of  wire. 

The  ease  with  which  Mr.  Potter,  who  is  in 
charge  of  the  Ariington  station,  i«<  able  to 
l.iaullo  his  kites  is  at  once  iji n  ]:t  tha 
vi&iror  lo  hi>  kite-fnrm.  Only  a  sli^;ht  hrooze 
is  required  to  make  an  ascent.  The  kite  is 
released  and  allowed  to  float  some  distance  hy 
urdf>osonini^  tho  strap  friction-hmko  which 
controls  tho  reel.  By  appl^-iug  the  steam 
power,  the  kite  is  rapidly  dznwtt  in  a  eon* 
siderable  distance  and  soars  skyward  instantly. 
By  repeating  this  operation  several  times  tne 
engine  enables  the  meteorologist  to  send  up  a 
kite  rapidly  and  without  exertion. 

As  the  wire  unwinds  from  the  roel,  it  pa^s 
down  and  around  a  pulley-wheel,  thence  up 
a|]^in,  over  a  swivel-pulley  wheel  to  the  kite. 
Tlio  swivel-wlicol  turns  on  liall-boarin.:^  and 
adjusts  itself  to  the  direction  of  the  kit<>, 
while  the  pidley-whcel  hdow  rests  on  springs 
or  scales,  reglstorjng  in  pounds  the  pulling 
power  of  the  kite  on  a  revolving  drum  or  dy- 
uaiiiumeter  before  the  operator.  Mr.  Potter 
has  before  him,  on  the  machine,  t  wo  indicators 
to  show  how  much  wire  is  released.  One 
counting  dial  is  attached  to  the  swivel-wheel, 
and  the  other  is  operated  by  the  revolution  cf 
the  reel,  so  that  the  calculation  is  qnito  accu- 
rate. By  means  of  a  radius  rod  and  arc,  tho 
inclination  of  the  wire  at  the  reel  b  determined, 
Tho  radius  rod  is  clasped  upon  tiie  axle  of  the 
swivi>l-wheel,  and  by  turning;  it  iirotind  to  moct 
the  kite-line,  the  angle  may  be  retui  on  the  arc. 

By  reference  to  a  tabulated  chart,  the  observer 
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can  tell  the  exact  hei^^t  of  the  kite  from  the 
ground,  knowing  both  the  angle  and  the 
amount  of  lino  out.  A  thpodohte  and  a  ne- 
phoscopc  are  also  kept  for  detorniining  accu- 
rately tiw  height  of  awenta.  Hie  nadnne  is 
oven  fitted  with  n  Riiido  to  prevent  tlio  wire 
from  being  wound  irregularly  on  the  reel.  This 
guide  is  atitmnatieally  mowvA  fram  ride  to  ride, 
and  winds  the  wire  with  perfect  regularity. 
The  entire  apparatus,  with  the  engine  and 
gw$oline  taaln,  rests  on  a  solid  platform,  and 
when  not  in  we  ia  prataeted  by  »  wooden 
oorering. 

The  greot  advance  that  hius  token  place  in 
tlie  aiiiiiid  obaervationa  or  the  Weather  Bnreon 

is  sltown  by  the  wonderful  development  of  the 
recording  instruments.  Formerly  a  separate 
instrunwnt  waa  made  for  recording  each  of  the 
conditions  of  the  weather.  Now  an  instrument 
has  been  adopted  which  performs  the  work  o' 
four  !*purato  machines,  and  is  lighter  than 
any  one  of  4iho  former  instruments.  The 
n»pte<>rop:niph,  as  it  is  railed,  records  automn- 
tically,  the  humiditj,  baromotric  pretisure,  the 
tempemtor*  of  the  air,  and  (he  wind  veloieity. 
A  record  sheet,  printed  in  four  divisions  for  the 
varying  dej^rees  of  humidity,  barometric  pretr 
Fiire,  temperature  and  wind  Telocity,  and  di- 
vided up  for  tho  twelve  hours  of  the  day,  is 
fastene<l  around  a  drum,  which,  operated  by 
clock-work,  makes  one  revolution  in  twelve 
hours.  It  upon  thin  moving  record  sheet 
that  the  mf tf ornloiric-nl  clianjie*;  are  indicated 
by  the  action  of  four  dolicate  inking  pons. 

In  preparing  the  inatnunenfc  for  me,  tho 
thermopniph  pen,  which  i*;  operated  by  a 
special  quicksilver  tube,  is  adjusted  to  the  une 
on  the  riieet  to  ootneapond  with  the  surface 
temperature  —  that  Ls,  the  pen  point  is 
lengthened  or  shortened  to  tho  point  of  tho 
correct  tempeniture  mark.  The  hunuOity  pen 
Is  then  adjusted  to  agree  witn  the  percentage 
of  humidity  as  determined  from  fhf  readings 
of  the  sling  psychrometer,  by  extending  the 
pen  to  the  proper  point.  In  aano  manner 
the  pressun*  pen,  recordinir  liiironiotric  pres- 
sure, is  set  to  the  right  point  on  the  record 
sheet  to  agree  with  the  reading  of  the  hart^ 
meter.  The  wind  pressure  indicator,  of  course, 
starts  at  the  zero  point.  Each  of  the  indicating 
mechanisms  are  made  as  simple  and  as  lignt 
as  possible. 

With  all  the  iiidicntor:  set  exnrtly,  tho  mo- 
teorograph  is  put  inside  a  tnm  covering,  which 
is  attadied  to  tho  kite  in  such  a  porition  as  to 
nI!ow  the  air  to  pass  throu^li  an  open  cylinder, 
in  which  it  acts  upon  the  recorders,  and  (he 
pen»  umA  out  the  ohangea.  Aa  die  kite 
aaoonda,  the  dock-woilc  riowly  tnma  tihe  re- 


cord sheet,  and  the  pens  leave  waving  lines, 
wiliefa  indicate  precisely  the  conditions  in  the 
siirrotmding  atmo^hero  aa  long  aa  the  obser* 
vation  lasts. 

U  ia  notioenblo  diai  all  four  reoorda  oorroe- 
pond  with  tw^h  other  somewhat  m  movement. 
i<'or  instance,  as  the  velocity  is  greater  the 
tempecwture  risea  littiittaneouslT,  and  a  eor< 
responding  change  take*  plnea  in  hnmidity  and 
barometric  pressure. 

At  the  sixteen  stations,  these  records  uro 
nuidtf  daily  when  the  weatner  is  favourable, 
and  the  recortl  ^beo^s  are  forwarded  to  f!;  • 
/Weather  Bureuu.  wlturo  thoy  are  studied,  new 
facts  regarding  aerial  conditions  are  learned, 
and  the  records  kept  for  reference.  One  of 
the  most  intereeting  rasults  is  the  forecastir«g 
of  oold  and  warm  waveo.  Soeh  changes  in  tho 
weather  are  found  to  be  apparent  at  a  great 
height  long  before  they  roach  tho  earth,  and 
kite  records  have  shown  the  approach  <^  a 
change  fully  twenty-four  iioura  in  advance  of 
its  first  symptoms  at  the  siirf  tf^i^ 

Tho  dangers  of  the  use  ol  wu  i-  in  flying  kite& 
to  great  hei^ta  can  readily  be  undentood. 
Hicro  is  always  more  or  less  electricity  on  tlio 
wire,  and  tho  large  amount  of  steel  used  in  tho 
new  operating  machine  mana  it  dangerona 
to  touch  the  reel  at  all.  A  ground  connection 
is  mode  to  carry  the  current  from  the  wire 
some  distance  away  from  the  point  of  opera- 
tion. Mr.  Potter  has  a  awitchboard  on  hia 
instnimeiit,  so  (hat  he  ran  al-^o  direct  the 
current  from  the  wire  to  his  kite  house,  for 
the  purpose  of  making  ezperimenta  with  the 
ntmniphrrio  clootridty  pnxlnced.  A  spark 
three-fourths  of  an  inch  in  length  is  often  pro- 
duced. In  a  number  of  cases,  a  «tonn  coniing 
up  while  a  kite  was  up  has  dent  1  n  lidcrabla 
damage.  Recently  at  one  of  the  illations,  twelve 
thousand  feet  of  wire  were  burned  "ny  light- 
ning, and  all  the  operator  saw  was  a  lino  of 
smoke  extending  up  to  the  kite.  Mr.  Potter 
has  two  large  kite  sheds,  in  which  are  kept 
tho  newest  derigns  of  ozperimental  kites,  and 
in'stniments  of  various  kinds  used  in  the  work. 

The  landing  of  a  large  kite  is  sometimes  a 
dilBcult  matter,  when  the  wind  is  gusty  and 
erratic  near  the  surface.  What  is  known  as  a 
landing  line  Ls  generally  u^ed.  Wlien  the  mte 
is  about  150  feet  distant,  an  aluminium  land- 
ing pulley  attached  to  a  line  is  slipped  over  the 
kite-line,  an  a.ssistant  follows  the  din^rfion  of 
the  kite,  drawing  the  line  down  until  ho  is 
difootty  under  tho  kite.  Ho  moTos  from  side 
to  side  with  tho  action  of  the  kite,  drawing  tho 
Une  nearer,  until,  when  the  darting  motion  of 
the  kiio  haa  eased  up»  he  draws  it  quiiAdy  to 
the  gromid* 
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The  Ariington  Ute-ferm  being  nMur  Wub- 

ington,  i'^  o-.i^y  of  ;w?cess  for  tlio  members  of 
the  WeaUier  Bureau,  who  are  at  the  head  of 
tlw  (rimrvatory  system,  so  tJiat  the  work  ol 
this  station  is  being  developed  rapidly. 
Printed  instruction.^  nnd  reports  of  the  piprri- 
ments  and  achievements  throug^iout  the  cuuu- 
tiy  are  wnt  froni  tina  to  time  to  all  the  sta- 
tion'!. Thp  professors  are  deeply  interested  in 
the  results  of  the  study»  but  they  realise  that 
ail  yet  coropatatiTely  little  in  kaown  of  uie 
conditions  of  the  upper  atmosphere;,  und  are 
coafideat  that  the  re,searcbe8  being  conducted 
by  the  Bmaau  will  be  productive  of  valnable 
feaulbi. 

ALBERT  B.  LYON. 


NOTBS. 


New  Kite  Record.— Biu«  Hiii,  Aug.  20. 
—The  worid'9  reoord  for  bigb  kite  fli^t  was 

broken  this  iift«>rnonn  at   Mr.  llotch's  obser- 
vatory by  Meiurs.  Clayton  and  l*'eigusaon,  who 
du-pntched  a  tflndem  of  kitea  into  the  air  until 
tho  lujj;he«<t  one  reached  an  altitude  of  12,1*24 
fiet  above  the  sea  level,  a  height  360  feer 
gifiitcr  than  any  kit.^  has  reached  heretofore. 
The  top  kite  was  of  the  Lamson  bird  puttom, 
and  had  an  area  of  71  sq.  ft.    Tlie  other  kito.n 
were  the  modified  Hargruve  box  varii'ty.  and 
had  a  oombinod  area  of  149  sq.  ft.  All  the  kites 
wtro  fitted  with  self-regiil.if iii^',  elastic  bririlr';, 
invented  at  the  observatory,  to  prevent  the 
kites  from  exerting  a  dangerous  pull.  Five 
iiiilet^  of  line,  weighing  75  lbs.,  was  lot  out, 
while   the  weight  of  the  kites,  reconling  instru- 
ment, and  secondary  line,  was  37  lU.,  making  :i 
total  of  112  lbs.  lifted  into  the  air.  The  record- 
ing  in.strunient  was  rokuV  hy  Mr.  Fergas.son.  ■»! 
alumiaium,  wdghiog  3  lbs.,  and  registering 
temperatore  presamre,  humidity,   and  wind 
Velot-ity.    Tho  ascent  was  begun  about  1 1  a  in  , 
and  the  liighost  point  reached  at  <.16  p.m. 
The  kites  were  drawn  in  by  a  steam  windlass, 
and  ^  la.st  one  reached  the  ground  before 
9  p.m.    The  kites  pju;sed  througii  clouds  when 
about  tiiree-quarters  of  a  mile  above  tlio  sur- 
face ol  the  earth,  and  while  above  the  dottds 
tli>>  }i\  trrometer  slicwid  the  ;iir  to  1)p  vpry  dry. 
At  the  highest  point,  the  tempemturo  was  38 
and  the  wind  velocity  32  miles  an  hour. 
At  the  ground,  at  tho  same  time,  the  t<  in 
prrature  wa.s  75,  and  the  wind  velocity  22 
n'iles.    The  highest,  wind  velocity  reconled  was 
40  miles  an  hour  at  a  height  of  1 1 ,000  f  t .  me 
wind  on  the  ground  at  this  time  was  from  the 
west,  while  at  the  highe*;!  point  reached  by  the 


I  kites  it  was  W.6.W.  The  flight  to^^y 

one  of  a  sorie.s  of  Iiigli  u.Ncenf  s  inude  diiriiig  the 
spring  and  sunuuer,  avera^^in^  about  a  mile  and 
a  half,  while  on  several  occaaions,  a  height  of 
orer  two  miles  has  been  attained. 

An  Aori&l  Ship. — Profes.sor  Giampietrr, 
of  the  Univenitj  of  Pavia,  haa  deaig^ied  an 
aerial  ship,  consisting  of  an  immense  hollow 

cylinder  of  aluminium,  like  a  cigar  in  shape, 
and  rigged  above  likf»  w  tlimtvmastecl  sailing 
ship.  Thert*  are  aJ  k>  lUToplanes,  or  rather 
great  wings,  and  aerial  screws  projaoting  from 
the  siiles.  A  car  is  bung  undemeatb.  Tbe  sails 
on  the  maats  are  for  driving  and  steering  the 
vessels,  the  side  wings  for  rising  and  sinking 
without  t])e  use  of  ballast.  The  side  aarews  are 
nls(»  for  prnpnlsion  and  steering. 

Balloons  in  the  Spanish-American 

War. — Btt*i  few  details  have  been  pabiished 

regarding  tlie  American  War  Balloon,  which 
ii.-'ccndod  neor  Santiago  daring  the  reoent 
tii;iitin^.  It  is  said  to  have  afforded  a  most 
valaable  means  of  reconnoitring,  but  it  seems 
to  have  been  shot  down  by  the  enemy's  fire, 
a  rather  unexpected  result  comiidering  that 
sttoh  an  eventuality  has  hitherto  been  thouglit 
j  unlikely,  anf'.  t)io  Spanish  shooting;  was  not 
conspicuous  ut  nil      tiinc;  for  it^s  afeuracy. 

^  h  Duchess  as  Aeronaut — From  Vienna 
we  team  that  tbe  Dneken  of  Aoata,  a  daughter 
of  the  late  Prince  Jerome  Napoleon,  is  an 

enthusiafttic  aeronaut,  and  considers  balloon- 
ing the  must  auitable  high  society  sport.  The 
ducheas  ia  now  staying  at  Areo,  and  haa 
hired  a  1»alIoon  for  a  month,  bcsirlcs  engaging 
two  aeronauts  to  initiate  her  into  the  mysteries 
of  ballooning.  It  is  said  that  she  makea  an 
ascent  every  day,  accomnanied  by  her  maid. 
Sbe  hns  ordered  .1  balloon  of  her  own,  and 
at  the  expiration  of  the  month  intends  to  under- 
take some  longer  trips.  Ballooning,  she  de- 
clares, is  far  superior  to  mere  yaLhtiiig,  and 
niuBt  inevitably  become  the  sport  of  tbe  aria- 
toeracy. 

Aeronautics  at  the  British  Asso- 
ciation.— In  addition  to  the  pnpcr  on  "  Bal- 
loons for  Geographical  litmaroh, '  which  is  re- 
produced elsewhete,  the  following  papers  bear* 

iriu  <'r»  thr-  stibjtvf  wfrc  ri/ad  :  Mr.  Kr. 
Stuart  Bruce,  in  a  paper  on  "The  Use  ot 
Electrio  Balloon  Sigpudling  in  Arctic  and  An- 
tarctic Expeditions,"  dealt  with  the  system  of 
electric  balloon  signalling,  invented  by  himself, 
which  has  alrea<ly  been  described.  The 
apparatua  eonaiats  of  a  balloon,  made  of  a 
translucent  material  and  filled  with  bydrogen 
or  coal  gas,  io  which  are  pli.ced  several  in> 
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candescent  electric  lamps  in  metallic  circuit 
with  a  sooroe  of  electricity  on  the  grounu  or 
the  deck  of  a  ship.   In  the  circuit  on  the  deck  1 
is  an  apparatus  for  making  and  breaking  con- 
tact rapidly,  and  thus,  by  varying  tho  dura- 
tion of  the  flaahea  ol  light  in  the  balloon  it  is  1 
poanble  to  signal  aooording  to  tiie  Mom  oode. 
Mr.  Bruce  claimed  that  hia  electric  biJIoon  liad  ! 
be«i  siKoeasfuUy  manipulated  tiot  only  in  fair 
weBthor  hat  in  half  a  gale,  a  aaowstonik  and 
mist.    Regarding  the  distance  to  which  signah 
might  be  transmitted,  ho  thought  it  reasonable 
to  expect  that,  given  a  tutlieient  ultitudi*  a  lii^h 
candle  power,  and  u  clear  atmosphere,  throu^li 
a  tel<»sropo  (lie  flashes  waiild  Lo  vi-ililc  some  80 
or  eren  lUU  miles.    A  communication  from  Dr. 
A.  Lawrence  Rotdi  on  the  "Exploration  of 
tho  Tapper  Air  by  Mean-s  of  Kites  at  Bluo  Hill 
Obsenratory,  Mass.,  U.S.A.,"  wan  read  by  Dr. 
Howard.   Since  the  toMt  report  presented  at 
Toronto  ^resit  pro^rosts  has  been  made  in  the 
work.    The  Uaiigrave  kite  has  been  perfected 
by  making  it  larger,  more  rigid,  and  rdativoly 
l^tor.  and  by  concn\  ing  the  surface  expo««ed 
\o   till!  wind  till!  vertical  component  of  tho 
latter  has  been  increased.    In  general,  tlie«e 
kites,  with  a  short  tine,  rise  from  SO  to  ^  de> 
grees  above  tlw  lioriy.nti,  and  ptill  about  on»» 
pound  per  square  foot  of  lifting  surface  in  a 
wind  blowiiig  SO  nilet  an  hour.  Elastic  bridlea 
diminish  tho  angle  of  inoi<lence  of  the  wind  as 
its  pr«»s«?nre  incrensoii,  and  thcn  by  enable  the 
kites  to  lly  in  gales.    A  metouroj;rrtph  made  by 
Mr.  FergDSSon,  which  records  the  pressure, 
tcmperattiff,  and  liuniiditv  of  the  at iuospIirtn» 
and  tiie  velocity  of  the  wind  weighs  but  three 
pounds.   Since  the  use  of  wire  and  more  eA* 

cieitt  kifi»'!  tlie  m'>;in  liei^lit  of  tlic  flignts  Iia^ 

been  increased  to  more  than  7,0U0  ft.  during 
the  past  few  months.  Chi  six  occasions  10,()0(. 
ft.  was  reached,  the  maximum  altitude  at- 
tained h<Hn%  11.440  ft.  on  Augw*.  26,  1898. 
Mr.  Douglas  Arcfaibaid  saiu  he  had  first  begun 
meleorok^^«■l  ohaervations  with  kitoa  in  18^, 
and  hei  attached  considerable  value  to  Uieir  use 
for  many  purposes.  Kite*  could  vupport  con- 
■idetttble  weights,  and  transfer  them  from  place 
to  place.  lie  wasat  Blue  IlillObacrvatory.Massa- 
cbusetts,  some  time  ago,  when  the  kites  were  tly- 
iugat  a  height  of  7,300  ft.  The  couiiectiug  wire 
broke  and  a  box  containing  inatnmetuts  waa 
Men  to  be  soaring  .iwny  so  far  into  space  tnat 
it  oould  only  be  distinguished  by  a  telescope. 
A  hicTcliflt,  however,  rode  hurriedly  off  in  the 
direction  t.'\ken,  and  was  fortunate  enough  to 
find  that  the  inatruiuonts  had  been  gently 
dropped,  absoltttelj  uninjured  at  a  distance  of 
six  or  seven  mile*.  Hie  kito-holloon  combin*- 
tioni   swA      iria  now  qnd  in  Oemanj) 


suited  the  two  condition<i  of  wind  and  calm. 
Kites  could  ln'  usc<l  ven*  advant:igeou8ly  for 
photogmpliin^:  troni  great  heights  eitUer  un- 
known count  17-  or  the  position  of  an  enemy. 
Some  of  the  officers  in  the  Tirah  campaiciii  had 
said  thftt  with  kites  they  oould  iiavo  photo- 
graphed tho  enevT^  position.  Aerial  rc^m- 
naissiince  wa.«  one  of  the  corning  features  of 
warfare.  A  small  kite  could  take  up  a  greater 
weight  to  a  greater  height  than  any  baBoon.— 
lluiakB  wem  voted  to  the  rsaderaof  the  papnn. 

Narrow  Bflcape  of  a  Paraohutist.— 

Carelc^sncHH  and  inexperience  oncr>  n^ain 
nearly  caused  a  catattlruphe.  Tho  "  Morning 
[ieader  "  reports :  **  It  was  at  Mussowie.  i»  the 
Deccan,  where  a  yomif;  nian  was  making  hig 
first  aacent,  and  when  about  KM)  ft.  from  the 
ground  the  balloon  burst  from  top  to  bottom. 
'  r^'t  go ! '  was  yelled  from  below  by  u  hundred 
throats,  and  ilio  young  man  had  tlie  pre';cnco 
of  nund.  tliniigh  iiyiug  through  air,  to  detach 
his  pareohute.  It  waa  an  anzioua  moment.  A 
discordant  yell  went  up  from  tho  assembled 
multitude,  and  shrieks  in  varioua  keyti  from 
tho  ladies.  Evecyone  expected  to  see  the  on- 
fortunate  man  killed  or  seriously  injured  ;  .^ut 
when  about  10  ft.  from  the  ground  the  para- 
chute opeueil,  and  he  landed  fairly  easy.  In 
inflating  the  balloon  the  flames  h«d  gone  too 

lnrli  nnd  eliarrcd  tlu)  elotli. 

To  Paris  by  Balloon.  —  Mr.  Arthur 

Williams  ha^  amiuuuced  his  intention  of 
ahortly  attempting  a  balloon  rvftaffi  from  iioa- 
don  to  Paris.  He  will  be  accompanied  by  .Mr. 
lirewer  and  a  reporter.  It  is  said  that  "  he 
does  not  mean  to  try  any  steering  appsratna, 

only  to  start  witli  a  favounihle  wind."  If  so, 
he  may  have  to  wait  a  very  long  time,  and, 
moreover,  if  ho  gets  his  faTOnrahle  wind  to 
start  with,  it  is  eBtremelf  doabtfnl  how  long 

thftt  will  continue. 

The  Aerostatic  Railway.— Tho  most 

remarkable  railway  in  the  world  has  for  lU 
motive  power  not  steam  or  electricity,  but  a 
balloon.  Stranger  still,  the  official  stamp  of 
approval  has  juat  been  put  upon  this  most 
marvellous  ndlrood,  wMdi  goes  to  and  from  the 
summit  of  TlfM-listatiffen  Mountain,  at  Bad 
Keiohenhall,  tho  well-known  watering  place  in 
the  Austrian  Alps.  The  Aerostatic  Railway — 
t.)  )4ve  it  its  correct  designation — owes  its  in- 
ception to  the  well-known  inventor,  Herr  Volde- 
rauer,  who  had  long  convinced  the  experts  that 
hi'^  ^hemo  was  perfectly  feasible  and  safe.  A 
single  rail  guides  the  cars,  and  keep-  the  bal- 
loon with  its  load  captive,  the  ears  gripping  ttie 
nil  at  the  sidea  and  nudeiBMth  til*  flange.  At 
abont  every  15  ft.  the  tine  is  fimily  aiiehored. 
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In  (W  ending  tho  mountain,  of  course,  grav-ity 
1.1  tlie  propelling  force,  water  btUlast  being 
tekflit  on  board  »t  tho  upper  end  to  oounter- 
baliinco  tJi<»  buoyancy  of  flio  balloon.  Tlie 
cock  on  the  water-tank  of  the  car  can  be 
opened  bj  the  operator  at  any  time.  The  tank 
ouries  about  800  lb.  of  water,  and  the  tank 
and  car  together  weigh  about  GOO  lb.  TIip 
balloon  is  t)7  ft.  in  diameter,  and  exerts  a 
liltfa«  OApadty  off  aottotfaiikg  «v«r  11,000  lb. 
Weights  nlso  can  bo  taken  on  bonrrl  and  di?;- 
chai;ged  at  tho  rahous  ^Ations  along  the  line. 
At  tbft  foot  of  the  tnieic  hi«  the  ga.s  tank  end 
gf-nerator.  The  suninilf  of  the  HochstaufFen 
offers  a  sublimely  beautiful  view ;  but  before 
the  advent  of  the  Aerostatic  Railway  the  climb 
was  both  long  nnd  tedious.  It  was  only  at- 
tempted by  exparimoed  numntaineeis,  — 
"Invention." 

Liquefied  Gas    for  Ballooning.— 

Now  UMt  we  can  carry  light  gases,  suoh  aA  Hy- 
drogen nnd  roal  )i;i.s,  in  tb<'  form  of  liquid,  it 
i»  probable  tliat  a  new  departure  will  bo  made 
in  balloooiaK,  either  in  tho  shape  of  gas  mot<H^ 
for  prnpMlin|4  the  balloon,  or  to  incrc!i<;r<  tho  as- 
censional foroe.  The  liquid  gas  can  take  the 
place  of  baUaat.  IVofoawr  Emns  of  the  Via- 
vtrsity  of  Brussels,  proposes  to  surround  the 
bnlloon  with  a  kind  of  collapsible  life  belt  or 
buoy,  which  can  be  inflated  or  emptied  of  gas 
at  will  by  m<>iinR  of  pipes  and  Stopcodu  OOUi- 
munioatiiip  with  t''^  bottles  containing  ine 
liquid  gas  or  with  tlio  open  air.  To  ascend,  tlie 
would  be  let  into  the  boogr.  and  to  deaoend 
it  would  be  let  out.  With  a  pood  porta'ile 
luaclune  for  liquefying  the  gas  it  could  be 
broiigpit  baok  to  the  l^nid  fonn  and  raitored 
to  the  bote1ei.--'*Qlobe.*' 


Foreign  Aeronautical 
Periodicais. 


L'Akbonaote  (ParisX 
Jmllet,  180B.  No.  7.— Letim  dn  Ooroitt< 

At'  I'Kx position  dc  lf>00  et  rapport  du  se- 
cretaire do  la  Commission— Societd  Fran9aise 
de  Navigation  Aerienne.  Seance  du  6  Mai, 
.''ous  la  prudence  de  M.  Rtdau  ;  Seance 
(ill  -Z  Juin,  sons  la  presidence  de  M.  Tri- 
boulet— beancc  du  IG  Juin,80U«  la  prt'sidence 
de  M.  Bad&u— Compte  rendu  a^ronante  de 
divers  jounmux  fran^ais  et  Strangers— 
fjpttro  df  ^r.  Variclr  Conscription  pour  le 
medallion  de  M.  Hureau  de  Villeneuve— 
Ecole  Fnin^iae  de  NATigati<m  A^enne: 
Ascension  du  7  Amit  1898  et  conTOcation 
anx  el^ves  volontaires. 


Aout,  l«f)8.  No.  8.— ExpMition  de  1900— 
Composition  drs  Sons  Commissions  ct  liste 
alphabetique  dcs  membres  du  Comite  avec 
indication  de  leurs  fonctions — Soci^te 
frani^aise  de  Navigation  aerienne — Seance 
dtt  7  juillet  (Afisemblee  geaerale).— Compte 
rendu  fttfromratique  de  divers  jouraaux 
francais  et  (Strangers  Roccttcs  et  proccd^a  : 
P<5gamoul,  Ripolin,  Cellulose  nitre<» — La 
liquefaction  de  Thydrogcne  et  Ics  ballons, 
par  M.  Errera,  profeeaeur  k  Wmvert&ti  de 
Bruxcllos— Ecole  fraiii^aise  de  Navigation 
aerienne,  remise  de  I'ascensiou  au  25 
septembre  prochain— Souscriptiou  pour  le 
mddaillon  de  M.  Hureau  de  Villcneuve— 
I'hotographies— Ballon  on  nluminiuin  do 
MM.  Sibillot  et  Vern&nchet— Lcs  cK-ves 
et  lea  profeweurs  de  TEcole  franQaiae  de 
navigation  aerienne.  1"  aeetion  anr  le 
terrain  (Pratique). 

September,  T^nfl.— Projet  de  lipnes  de  bal- 
lons par  M.  dc  I'oulpiquet— Xja^on  ana  o'lcvcs 
de  I'Kcole  (M.  HanvelHBn  baUon  dirigiable 
MM.  Santog-Dumont  et  Debayeux^Ohser- 
vatioug  de  MM.  Charlea  Sibillot,  de  Fon- 
vidle  et  Mdlel^FaiU  diven. 

La  Fkancb  AninriTB  (PariaX 

I*' ML  16  Juillet,  1898.— Bulletin  mdtooro- 
bit.n([ue  men«^ut>l.— Junsprudenoe  colomlio- 
piiile  ;  A  propos  des  declarations  antdrieures 
K  la  loide  juillet  1896— Paraelitite  dirigeable : 
systrine  Carelli  pn'ooniso  par  M.  Vialanlij 
appreciation  de  M.  Jubert  (avoc  deasius) — 
Le  calendrier  du  eolotnbophile  —Inauguration 
d'un  colombier  nuiritime  a  Rochefort-sur* 
Mer— Flagrante  delicto — Louet :  Asi  ension 
de  la  V^ille-de-Corbeil — A  la  vol^— Tribune 
libra:  Lettre  de  MU.  Aphone  et  Ley — 
Correspondance— Revue  de  presae— Aca- 
dt'inie  d'Adrostation  Meteorolc^ique  de 
France  :  Seanc*,-  du  1"  Juin  1898. 

15  au  31  Juillet,  1898.— J.  Maret-Leriche : 
A  propoa  du  Congi^bede  1900— Colombopbilie 
militairf  :  L'intf-rnomont  de.i  I'igeons  voya- 
gcurs — C.  Jobert :  L'aviateur  mixto  de  Louia 
Rose— Tribunanx.  Oolomhophllie judiciMre : 
Oigot  contre  Rosoor-Delattre,  Condanioa* 
tion  de  ce  dernier — Le  Messager  angevin. 
Distribution  des  recompenses— LesYoltigeurs 
de  I'Eat ;  F«te  aimueUe- A  la  Yoltfe. 

Suit/ilnnent:  Yari^t^a.  Emile  Cruchet* 
Proiws  du  Jour— Correspondance :  Lettre 
de  MM.  v.  Rouma  et  Lioy — Revue  de  presse; 
The  aeronautioal  journal.  Sominaire  1898 — 
Le  prf  niier  \  oyage  aerien,  piice  historique 
de  Louis  Figuier  (suite). 
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1"  au  15  Aout,  1898.— Bulletin  uieteoro- 
logique  mrasuel — ^Doetour  Ox :  Un  an  aprte  | 

—  Calendrier     colonilioiiliilc     A.    Uaard : 
Byzauce — L'aoronautique  au  jour  le  jour:  i 
direction    verticale    des   ballous,  systt-nie 
Tival  — Le  Messager  roeliefortMS— A  la  volee  : 
La  F6U»  nationnle  pii  province :   a  Lyon,  I 
Vieiue,  Roaiine,  la  Basseo,  Lillo— -Varictes: 
Le  premier  voyage  aorien  (suite). 

16  au  31  Aout,  1898.— Docteur  Ox. :  Herr 
Bismarck  La  ('oloinlK)phi1i<'  au  jour  le 
jour;  A  propoii  dtjs  juniors,  E.  Caille— E. 
Tincel^ :  Kxpoeition  d'avieoltare—A.  Hnarcl : 
L'Avion-Ader— L,  L. :  L'Eclalr  dc  Talinont 
A  la  volee — Bavue  de  presse  :  Essais  avec  le 
ballon  oerf-Tolant  m^tcWologique  de  M.  W.  L. 
Moede1>«>ck — Vari^U^s  :  Le  premier  voyage 
aerien  (suite  et  fin)— Tribune  libre— Aca- 
demie  d'AeroHtation  M^i^rologique  de 
Pranoe :  sdanoe  du  tO  jvillet^  1898. 

1"  au  15  Septembre,  1808.— Bulletin  Diet^ 
rologiquR  tncnsuel  —  Tribulations  pigpon- 
nit^res :  Docteur  OX — Le  calendrier  du 
colombophile — La  colombophilie  en  Vendee  : 
Pigeon — L'aviateur  Mix  to  :  Ciirelli — L'e«- 
oargot  volant:  A.  Huard— Byzaace :  Maret 
Leriche— A  la  vol^— VarirftA— Propoa  du 
jonr:  Emile  Cruchet -Acronotique  retro- 
spective—La ohuta  da  Montgolfier— An- 
nonces. 

Du  1ft  au  90  t3q|>taBibre,  1888.— La  colom' 
bopbile al'Expoeition  de  VUlemonble :  Doctor 

Ox    Apropos  du  (,'ongru8s  df»  !?kk)t  Maret 
Lericbe-Etudcfi  Aerienne ;  du  vol  du  1  oiseau  : 
E.  Gttinet— I'Aeronantique  an  jour  le  jour : 
C.  MaiUen— A  la  volee. 
L'Akrophii.E  (Paris), 

June,  July,  August. — W.  de  Fonviello :  Le 
docteur  Hurean  de  VUleneuve— Alexandre 
Salle:  SejouvB prolonges  daus  rAtniosphere 
— I'Exploration  de  la  haute  atmosphere  a 
TAcademie  des  Sciences — A.  Berson:  lea 
aeoendons  monteee  de  Berlin— V,  0»ba1zar : 
I'Aeronautique  a  I'Exposition  Universelle — 
Sante.s-Bumont :  Uim  a.scension  au  .lardin 
d'Accliinatatiou— Le  ballon  captit  de  I'Expo- 
rition  de  Turin— Ader:  sur  des  apparila 
d'aviation  Tye  traverser  de  I'Afrujur:  m 
ballon— W.  FouvioUe :  L'hydrogene  liquide. 

ZiUTsciiiuFT  ruK  LuFiscuiFrAUET  (Berlin). 

June-July.  —  Die  Internationale  Atiron- 
autische  Conferenz  zu  Strassbuiig  i.  E.  vom 
31.  Marz  bis  \.  April  1898  Kress :  Teber 
dynamische  Luftschiilahrt  mit  Vorfuhrung 
fnfiflieigender  Apparate— Kletnere  Mitthei- 
lungen:  Milla,  die  erdiimedische  Sehranbe 


in  einfaoher  Darstelhing— Zu  Karos,  „£in 
Universal-Draehenflieger    mit  rodrenden 

Tnignaehen"  —  Verf  insnachrichten  :  Milla, 
Carl  Bossa — Wiener  Flugtechnisclier  Verein. 
Protokolle  der  Plenarversamuilungen  vom 
4.  Jannar,  18.  Februar,  15  Marz  und  15.  April 

1898. 

August.— V.  I'arseval,  Leber  das  iSegel- 
problem— Wane,  Ueber  den  heutigen  Stand 
der  Lufteehi&hrt  und  die  Einfuhrung 
von  t'lugapiMirat^n  nach  deni  Buttciistedt'- 
schen  Princip  in  un««rts  Verkehrs- Praxis — 
Deutacher  Verein  zur  Forderung  der  Luft- 
schifTalirt  zu  Berlin.  Verzeioliniss  der  vonj 
Verein  seit  Juni  1897  mit  seinen  beideu 
Ballon*  „8portpark  Friedenau  I  und  11**  bis 
jetzt  veranstaltoton  Ven  itisfalirten— Verein- 
siukchrichten  :  Protokolle  der  Sitzimj»en  des 
Deutsclieu  Vereiues  zur  Forderung  der 
Luftscliiffidurt  irom  S8.  Februar,  S&  Mars 
and  25.  April  1806— BericiitiBang. 

IllUHTBIKTK  A  KRuKAUTIBCBsMlTVBtlLUMOJEir 

(Strassbui^). 
July, — Die  Konferenz  der  Intemationalen 
Aeronautischen  Kommission  zu  Stras-sburg 
— S.  A.  Andrees  Polarfahrt  iin  Luft- 
ballon,  von  Dr.  Nils  Ekholm  (8chlu8s)— 
Batteostedt  und  die  Flugfrage,  von  Arnold 
Samuelsoii— Die  LuftschilFertruppe  der  L 
franzosischen  Kupublik,  voti  Fingerhuth 
(Schluss)— Versuche  mit  dem  meteoiologi- 
schen  Draehenballon,  von  H.  W.  L.  Moede- 
Ijcck — Xeue  Id.  i  n,  von  A.  Platte  -Ueri<-lit 
uber  cine  wichtige  Eatdeckuiig,  voti  Karl 
Stetfen— Komprimirte  Luft  als  neaester 
Ballast  fur  Luftschiffahrt— Zur  liegaUch- 
tuugsstelle  von  Eutwurfeu  fur  Luftfahrzeuge 
—  KJeinere  Mittheilungen — A  us  uusereu 
Vereinm— Ans  anderen  Vereinen— Patente 
in  der  Luftschiffahrt— Eing^angene  Bucher 
und  Se[mratdrucko  —  Zeitschriften  Uiind- 
8chau-Au8  andereu  Zeitschriften — Neue 
Nachrichten— Todtenachan. 


Notable  Articles. 


July  S.  Rcvuc  S  icntifique  (Paris),  "  Kites " 
(illustrated),  also  "  I'rojcct  for  an 
Aerial  Ship"  (Giampetro's).  (lllus* 
tratcd  ) 

2.  GoldtH  i'mnjr.—"  Balloons  for  Naval 
Operational  "  (Illustrated) 

i8.  Daily  (7r.ir;:.\.—"  Aerial  Research." 
J.  M.  Bacon. 

aS.  DMj^lirratt,— "UpintfasAif^-Sdntific 
BeHooojog." 
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Jnly  99.   J>«i7v  CAlvKfcik.^"  Science  in  a  Da]lcx)n." 
Aug.         Le  Sptctafrur  MHifatn'  (Paris).— "  Mete- 
orology and  Hallooning." 
3.   Commtreg.—*'Mr.  G.  L.  O.  Davidson  " 
With  portrait  and  illostrations  of 
ilying  machine. 
5.  Bt^sh  Mtekanie.—"  To  the  North  Pole 
in  a  Flying  Machine— Balloon  Navi- 
gation."   E.  £.  WiLiiON. 

13.  GoUtn  Prntty.—** Atkini asan  Aeronaut." 

Illustrated  account  of  ballooning  in 

the  British  Army. 
18.   Naiuv$.—"'Tht  Inteniational  Aenmaati- 

ral  Cotifitn  riL  L-  " 
20.   Golden  iViiJiy.—"  Another  Flying  Ma- 

diine"  (Ader's).  (Ulnstrated.) 
ao.    lli  ueSi  'untifique  (Paris).— "  Across  the 

Sahara  by  Balloon."    L..  Dex. 
S3.  Daily  Graphie.-~"'E^hoe»  in  the  Air." 

Some  obiiervations  from  a  baUoon, 
J<  M<  Bacon. 

27.  OpUtH  Penny,  -  "  Mr.  G.  L.  Davidson's 

Dream  of  the  Future  "  (Illustrated.) 
Sept.       FonuM — -The  Balloon  in  Warfare." 

Prof.  H  HERCiESKLL. 
a.   English  Mechanu.-~"BaiHooiiiag  to  the 

Pole."    E.  WiLsox. 
15.    Daily  -Wn//.  —  '- Balloon  Photography." 

(Illustrated.)    Rev.  J.  M  Baco.v. 
17.   Dailjf    7V/r^rrt/'A.-^  "Notable  Balloon 

Ascent,"  Dr.  Bcrson's. 

28.  CusseU's    Stitutday    /ourwa/.  —  '"  Round 

the  World  in  Eighty  H  urs  " 
30.    Daily  ChroniiU.       A  .Night  in  a  Bal- 
loon." 

Also  many  letters  in  English  Mieekanic, 


Appilcatians  for  Patents* 

(Jttijfy  AuffHtt,  Sfptmdter,  1698.) 

14.618.  July  2.  H.  S.  F.  Wahth.  ii.  ilur- 
linf^ton  Clumbers.  New  Street.  Birraingham. 
improved  Aerial  Flying  Machine. 

15.324  Ju7v  12  C.  E.  Hite.  Norfolk  House. 
Victoria  Embankment,  London.  Improvementa 
In  Air  Ship*. 

16,136.    Jr.lv  25.    James  Ro  n  .  Wc^i 

minster  Brid^^e  Kuad,  i^ondun.  An  Improved 
AeHai  Machine. 

16,181.  July  25  Max  LocHNaa,  18,  Buck- 
ingham Street.  Strand,  London.  Improvamonts 
In  or  Relating  to  Air  ships. 

17.396.  August  l«.  W.  CocHRAivB.  67, 
Cadogan  Square,  Londoo.  A  Naw  qp  Improved 
Flying  Machine. 

17.864.  Auifust  16.  W.  H.  Gilma.n,  45. 
Southampton  Buildings,  Chancery  Lane.  London. 
Improvementa  in  Aerial  Convayera. 


17,667.  August  i6k  P.  McLaughlin,  154. 
St.  Vincent  Street.  Glasgow.  Improvementa 
In  Elevating  and  Propelling  Oevlcea  for 
Air  8hlpa. 

17,943.    .\ugust  2  \    II    S.      oTK.  i.  Park 

i Avenue.  Southport.  Improvementa  in  Aerial 
Maohlnea. 

17,953.  August  30.  Edward  Anders  n.  70, 
Chaiu  t  ty  Lane.  ILAndan.  An  Improvod  Flying 
Machiie. 

18,S10.    August  24.     OsKAR  La«gb,  115. 

CumMii  Stri-'',  !  -ninn.  Improvements  In 
and  Connected  with  Air  Ships,  and  in 
Meana  fbr  Propelling  and  Steering  the 

same. 

18,421.  August  27.  Gdstav  Koch.  6,  Lord 
Street,  Liverpool.    Improvementa  In  Flying 

Machines. 

18,780.  Srptemhor  J.  Tfi.  iM.vs  Mm  ,  8.  Quality 
Court,  Lundun.  Improvements  in  or  Relating 
to  Means  and  Applianeea  for  Effaotlng 
Aerial  Navigation. 

18,886.  September  5.  L.  W.  Broauwsll. 
Lydian  House.  Westbury  Gardeas.  Clapham 
P.  L  iidon.  Improvements  in  Flying 
Machines. 

19,257.  September  9.  W  R.  Smith  and 
E.  R,  Smith,  117,  Viri.  ri.i  Sirr  «  t,  Umdon. 
Improvementa  in  Appar&tua  for  Flying. 


Patents  Published. 


Frotn  tile  Ilhtntrntfil  Otjirnil  Journal. 

3608.  February  10. 1897.  Flying  Machines. 
Lanchbstbu,  p.  W..  Cobley  Hill.  Atvecbureh, 
Worcestershire. 

Ttie  improvements  relate  to  projectiles  as  well 
aa  to  machines  far  aerial  navigation.  The  body 

I  is  mn-^r  ',vith  a  stre.ini  line  form,  and  is  provided 
j  with  fore  and  aft  vertical  fins  or  a  single  fin  for 
I  steadying  and  directing  the  madklae.  and  with 
wings    r  n.  roplanes  for  supporting  the  weight  of 
the  machine  and  for  directing  it.  Tiie  aeroplanes 
are  bnilt  up  of  wire  and  tube  framing  with  silk  or 
sheet  aluminium  covering;,  or  in  small  structures 
of  a  single  piece  of  wood.  The  covering  of  the 
upper  surfaee  may  be  made  less  pervious  to  the 
■ir  than  that  of  the  lower  in  order  that  Intenial 
pressure  may  aid  in  preserving  the  form.  The 
aeroplues  may  have  vertical  portions  at  the  ends, 
and  in  that  case  are  made  shorter.    When  the 
machine  is  to  be  self  propelled  a  motor  drives  a 
screw  propeller  baviog  a  continuous  rim  to  serve 
as  a  flywheel  and  wire  tension  spokes,  between 
which  art  fitted  canvas  or  wooden  blades.  The 
I  form  of  machine  to  be  used  for  navigation  is 
I  shown  in  sidedflvatioo  and  in  half  frunt  elevation. 
I  Two  prapellen  an  aied,  and  are  driven  in  oppgdte 
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dlractioM  by  a  gu  or  oil  engiiM  or  a  pair  of  such 
engines  with  oppositely  rotating  parts.  A  conical 
projection  extends  behind  the  rear  propeller.  A 
tectangnlar  framework  codOeetB  th*  wious  parts, 
and  the  fins  are  in  duplicate,  the  rear  fins  being 
adjustable  about  vertical  axes.  The  rear  aero- 
plane is  adjosted  in  indlnatlon  by  oonb  from  the 
occupant's  car.  Tlie  direction  of  motion  may  also 
be  modified  by  the  movement  of  ballast  or  of  the 
occupant.  In  order  to  tauneb  tbe  machine  or 
torpedo,  two  parallr!  ..virr-  mpef;  are  employed 
as  guides,  the  machine  being  held  down  by  cora 
lashings  till  the  moment  of  toavioK  the  wire  rope 
track,  when  the  rords  are  st^vored  by  suitably  placed 
knives.  Tbe  initial  motion  may  be  given  by  a 
cable  and  winding  engine  or  by  a  Ortepolt  urailge- 
ment.  I 

6739.  March  4.  i897»  F»y»ng  Mochlnea. 
Moi.mwo«th*Hefworth.  E.  N..  Holly  House, 
Asbton<00-Mersey,  Chc>^hiro. 

Four  or  mure  aeroplanes  are  mounted  on  cross 
yards,  fixed  to  a  central  member.  A  framing 
Bmpended  from  the  aeroplanes  carries  propellers 
and  a  car.  Tbe  propellers  are  driven  by  the 
occupant  by  means  of  pedals  and  rope  gearing  or 
by  a  motor.  A  rudder  is  under  the  control  of  the 
occupant,  and  he  cui  also  adjust  the  relative 
inclination  of  the  car  and  the  aeroplanes  by  wind- 
ing the  rope  on  and  off  the  shaft.  The  aeroplanes 
are  roncnvc,  but  are  open  in  front,  and  have  aa 
extended  serrated  edge  at  tbe  bade:  vertical 
longitudinal  strips  divide  tbe  ander  surface  into 
several  channels. 

6320.  March  10,  1897.  Flying  Machines. 
SIMMS.  P.  R.,  la,  Norfollt  Street,  Strand. 

Refers  to  aerial  machines  described  in  Specifica- 
tions Nos.  a5.7i6aod  a5,7t7t  a.d.  1896.  Propellers 
with  blades  of  a  noifbrm  widtb  of  light  material, 
increasing  in  pitch  from  the  boss  to  the  rim,  are 
mounted  00  spindles,  which  are  driven  by  bevel 
gearing  and  belts  and  from  a  pedal  craalt.  The 
inclination  of  spindle  mny  he  adjusted  by  a  handle 
for  the  purpose  of  steering.  If  vs  ings  are  employed, 
only  one  propeller  it  aeoesMiy. 

7019.  March  17,  1897.  Aerial  Machines. 
Diesel.  R  ,  (liselantrasse,  t  ;,     tnich,  lUvaria. 

To  enable  the  cable  supplying  electricity  from 
the  ground  to  tbe  dectrieally-propellsd  aerial 
macblDes  to  become  lonper  or  shorter  as  the 
macbine  is  swayed  by  the  wind,  it  is  coiled  on  a 
dmn  at  one  end  wbicb  is  constantly  tending  to 
wind  it  up.  The  drum  may  be  turned  by  an  electro- 
motor which  is  reversed  by  the  pull  of  the  cable 
when  it  becomes  eaeesslve.  or  the  dran  may  be 
driven  throiifih  a  clutch  which  is  thrown  out  of  Rear 
by  an  excessive  pull  on  tbe  cable,  and  into  gear  by 
a  spring  when  the  pall  Is  diaiaisbed. 

9734.  April  17,  1897.  Flying  Machines. 
Marshall,  J  ,  23,  Rockiogham  Terrace,  BirdweU. 
Bamsley,  Yorkshire. 


Refers  to  SpeciBcation  No.  10,239,  a.o.  1S95.  A 
cage  carries  one  or  more  masts,  each  of  which  is 
provided  with  two  pairs  of  wings  and  an  aeroplane. 
The  upper  pair  of  wings  is  pivoted  directly  to  the 
mast,  and  the  lower  to  a  sliding  collar  which  is 
connected  with  the  aeroplane  so  tbat  tbe  latter 
moves  up  and  down  with  it.  Tbe  wings  and  the 
auoplane  are  acinated  by  a  compressed-air  motor 
whldi  is  soppHed  with  compreaaed  idr  by  a  pump 
in  the  car  driven  l^y  a  gas  or  oil  engine.  I  '.ach  of 
the  cylinders  of  tbe  motor  has  two  pistons  working 
in  opposite  directions  and  working  the  wings 
simullaneously.  Spring  or  india-rubber  stops 
limit  the  strokes  of  the  wings,  and  tbe  lower  pair 
with  the  aeroplane  may  be  fixed  in  position  by  a 
catch.  Tbe  valve  regulating  the  action  of  the 
motor  is  driven  from  the  arms  of  tbe  wings.  The 
wings  and  aeroplanes  are  concave,  and  tiave 
flexible  Meal  tlllmlar  framing.  The  hollow  nusta, 
Sic  .  serve  as  reservoirs  for  compressed  air. 

9864.  April  ao,  1897.  Aerial  Mftchlnes. 
BKr.NE.N.  D.  R.,  Moritzstrasse,  Dresden,  Germany. 

Two  cars,  a  lower  one  for  patseogers  and  an  upper 
one  for  carrying  the  mctor,  are  provided  with  one 
or  more  lifting  screws  and  hcrizcntal  propelling 
sciews.  The  machine  is  steered  by  means  of  a  £an 
mounted  behind.  The  shafts  of  tbe  lifting  and 
propelling  screws  can  be  turned  in  a  vertical  plane 
so  as  to  elter  tbeir  inclination  and  to  enable  the 
propelling  screws  to  assist  in  lifting ;  the  shafts  are 
held  in  any  desired  position  by  fixing  the  collars  to 
a  qoadraat.  Tbe  screws  are  constracted  with  a 
hollow  conical  centre  to  guide  the  air,  and  a  ring 
fitted  with  vanes  made  concave  ra  the  pressure 
side  and  pivoted  on  radial  bearings.  The  inclination 
of  these  vanes  can  be  adjusted  by  a  set  of  rods 
joined  to  a  collar,  tbe  position  of  which  can  be 
regulated.  The  vanes  can  tbns  be  reversed  or 
made  to  form  a  continuous  surface  and  act  as  a 
parachute  in  case  of  accident  to  the  motor.  The 
machloie  Is  provided  wltb  wheels  and  mnnera  to 
facilittte  stertiog  and  landing. 

10.620.    April  28,  1897.    Flying  Marhinr><5. 
Maxim.  H.  S.,  18,  yueeo's  Gate  Place,  Middlesex. 

The  macbloe  is  supported  and  driven  by  two 
lar^'c  screws,  one  on  each  side  of  tbe  machine  on 
nearly  vertical  shafts.  Ooe  of  these  screws  is 
shown  In  side  elevation  in  Fig.  i.  As  ^wn,  it 
Is  of  small  pilch,  and  has  four  blades  C.  Its  shaft 
C  is  inclined  forwards,  and  is  driven  by  a  four- 
cylinder  steam  or  gas  engine  D.  Tbe  blades  of  tbe 
screws  are  stayed  so  as  automatically  to  diminish 
in  pitch  as  the  air  pressure  below  them  increases. 
The  leading  edges  c  of  tbe  Uades  are  stayed  to  a 
fixed  collar  C^,  and  the  rear  edges  C>  to  a  sliding 
collar  attached  by  springs  to  a  collar  C\ 
which  can  be  adjosted  to  a  suitable  posltloB  by 
a  hand-wheel  C.  The  machine,  when  on  the 
ground,  rests  00  wheels  B.  13>,  B^',  of  which 
and  B*  can  be  adjusted  in  height  by  baad-wbeab 
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h^.  In  addition  to  the  large  screws  already  dc- 
■cribad,  tbe  machine  carries  two  smaller  screws  G, 
ODB  in  front  and  one  Mitad.  These  ate  moanted, 
with  their  motors  G',  on  frames turning  on 
tnmnlODS  ; ^  so  that  the  screws  may  be  used  for 
olthar  lifting,  lowering,  or  propelling.  The 


atmosphere  by  a  cock.  D  and  E  are  sir  chambers 
similarly  connected  with  one  another  and  the 
atmosphere  by  a  pipe,  pump,  and  cock.  The 
transference  of  air  or  gas  from  A  and  E  to  B  andD, 
or  via  vtrsOf  serves  to  steer  the  machine  in  an 
npwMd  or  downward  direction  na  daaiied. 


blades  are  of  light  pioewood  strengthened  by  trans- 
verse strips  ooversd  with  strong  fiihric,  sodi  as 

silk  or  linf-n,  or  they  may  be  made  with  steel 
framework  covered  with  strong  fabric.  In  starting 
tbe  machine  it  is  ran  fbrwards,  f^.,  to  tlie  left, 
uniil  the  screws  C  assert  their  lifting  effect. 
These  screws  act  in  the  manner  of  aeroplanes  or 
wings.  The  blade  which  is  moving  fnrwards  is 
nearly  horizontal,  as  shown  in  dotted  lines,  and 
otters  little  resistance  to  the  air,  but  on  its  return 
it  has  a  propelling  effisct.  Itollii^  is  counteracted 
by  the  automatic  action  of  a  weighted  pendulum 
which,  when  the  machine  rolls  to  one  side,  cuts 
the  supply  of  motive  fluid  fh>m  the  motor  D  on 
the  side  which  is  higher,  and  opens  wider  the 
sapply  valve  of  the  motor  on  the  lower  side.  Fore 
and  aft  balancing  is  regulated  by  a  sliding  plat- 
form r^ulated  bf  n  iiand-wheel.  The  motors  D 
have  four  cylinders  arranged  in  p^rs  opposite  one 
another,  and  driving  cranks  at  x8o"  so  that,  with 
a  four-stroke  cycle,  an  impulse  is  obtained  every 
half  revolution  The  motors  are  preferably  driven 
by  acetylene,  which  is  stored  in  reservoirs  and 
it  mixed  with  about  one-fiftieth  by  volnme  of  ace- 
tone or  acetic  ether  or  other  suitable  compound  to 
produce  a  mixture  which  can  be  kept  liquid  at  a 
lower  preasnre  than  aoetjiene  alone.  The  tubular 
framing  may  be  used  for  OOOUng  jacketinf-watar 
or  condensing  steam. 

10,811.  April  30,  1897.  Aerial  Machines. 
FMCKS,  G..  Friedflirarg  a/Saale,  Germany. 

The  machinery  is  located  in  the  space  between 
the  two  buoyant  chambers  A  and  D.  A  hinged  rudder 
carried  at  the  rear  can  he  maoipolated  from  the 

chanlicT,  Propellers  mr  mntcd  so  as  to  he  separately 
driven  if  desired,  are  carried  on  each  side  of  the 
machine.  By  means  of  a  pump  air  or  gas  may  lie 
made  tM  pass  from  either  .\  or  B,  or  from  B  to  A., 
through  ttie  pipe  which  may  be  connected  lo  tlie 


I  United  States  Patents. 

606,942.  August  9.  1897.    Flying  Machine. 

J.  T.  Rice.  Hot  Springs.  Ark. 
Elon{;ated  balloon,  with  numerous  propellers 

mounted  on  shaft  below. 

I  606,960.  January  24, 1898.  Kite.  John  Dovlb, 
I        Hohoken.  N.J. 

Kite  constructed  in  the  form  of  a  boat,  with 

sails.  &c. 

607,240.    July  12.    Air  Ship.    C.  E.  Hits, 
Philadelphia.  Pa.  - 
Elongated  balloon. 

607.129     July  la.     Klt«.    &  A,  Ponnt, 
Washington. 
Diamond>shaped  box  kite. 

608.823.    October  13.    Kitn.    W.  S.  BAon, 

Newark.  N.J. 
Ordinary  diamond-shaped  kite,  pocket  for  back- 
iMNie. 

610,843.   Uaich,  1897.  Aarial  Ship.  T.  J. 

Brown. 

Body  provided  with  aeries  of  independent  gas 
cyUadm  propelled  by  screws. 


French  Patents. 
074.310.  PAjnn.  Dirigible  Balloon. 

875,401.    .\lal-x.    Apparatus  foP  the  Pill*. 

pose  of  Aerial  Navigation. 

275,602.    DussEQUE.    Dirigible  Balloon. 

276,035.   Mettriek.   Aerial  Propeller. 

276.134.    ComsaaT.    New  Propeller  for 
Aerial  Navigation. 

277,157.  MoLNAR  r\nd  HoMicn.  Maohinn 
to  Fly  in  the  Air. 
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NOTICES 

OF 

—  

A  llMtiiig  of  the  Oouneil  was  beld  on 
Maveh  6ih,  when  the  Mowing  gentiemen 
were  elected  Members : — 

Mr.  Olivku  Fikld. 

Bev.  J.  M.  Ba(  OS  f  re  elected). 

B.  BAD£N-POW£IiL,  Gai^.. 

MoHt  Ste. 


Aieeting  of  the  Aeronautical 
Society. 

A  nK'..'ting  of  the  Aeronautic.il  Society  was 
held  at  tbo  rooms  of  the  Society  of  Arts,  on 
Wedoasdey  evening,  29tli  Mavob. 

Ur.  0.  F.  PoUiOOK  was  in  the  ohair,  and 

m  opening  the  proceedings,  called  upon  Mr. 
I'ercival  Spouccr,  who  ho  inlroduoud  as  onu 
of  the  bu6t  known  Mm»a»ts  in  Bn^aad,  to 

read  tlio  fo! lowing'  paper  on 

ANDKEE'S  xNOllTH  P(  H,AR  EXPEDITIUN. 

Mr.  Sfsnoib  explained  that  most  of  the 
the  deteib  in  this  paper  were  extracted  from 

the  book  entitled  "  Andree  and  hl<i  balloon," 
which  was  a  very  useful  work,  but  in  the 
English  translation  of  it,  many  emus  had 


AfkT  the  return  of  the  Sir  Geo  rue  Nares 
£xpeditiou  in  IH76,  the  use  of  the  balloon  was 
RUggested  as  a  means  of  surmounting  the 
obsta-^ic^  ii:  the  waj  of  mehiQg  the  regioae  of 
the  North  i^oie. 


My  faiber--^th«  late  Cliarlea  Green  Spencer— 

bid  a  letter  on  the  Rtihjcrt  and  .•^  front  page 
illustration  in  the  r-  ;.  .//  lilnsfrated  Paper,  and 
subsequently  Coinniiiuilci  C'lioyne  suggested  a 
echeue  of  reaching  the  Pole  by  mean*  of  triple 
balloons,  which,  howerer,  never  reftehed  more 
than  the  thi  oretical  .sta>.'e.  ii!tIiou;:h  he  or^i-unizcd 
a  subscription  in  this  country  and  in  America 
in  order  to  cany  it  into  effeet.  Other  schemes 
have  been  suggested,  and  have  appeared  in  the 
Press  from  time  to  time,  but  generally  of  a  far 
too  visioimry  and  impneticahle  natore  to  be  pat 
into  effect. 

Abont  18D4  the  newipapece  contained  accounts 

of  some  h.illoon  asccnt-s  in  Swe  1i  n  !>y  Ilcrr 
Andrdc,  oil  one  of  which  trips  he  w:us  blown 
across  the  Baltic  Sea  to  Finland.  It  was  shortly 
onnounoed  that  he  was  contempUting  an  expe. 
ditioR  with  the  idea  <rf  exploring  the  PoUr 
ro|>5oi)8  by  baHofm.  Ilia  scheme  had  the  advan- 
tage of  siuiplicity ;  he  proposed  to  inflate  a 
b^loon  with  nydrogen  gaaas  near  as  a  ship  could 
getk  wait  for  a  enitable  wind,  and  then  start 
with  B  view  to  erosRini^the  Pole  and  continuing 
on  until  he  reached  inhabited  rej,'ionp  on  the 
other  side.  He  proposed  to  keep  the  balloon 
near  the  surface  of  tliu  earth  by  means  of  trail- 
ropef;,  BO  that  he  sliould  be  able  to  take  obser- 
vations in  passing. 

In  the  summer  of  IHOo  I  haw 
Am  IjrrKBVi£W  Andr^  in  this  country,  and 
WITH  AHDns.  had  an  afternoon  and  even- 
ing's conversation  with  him 
on  the  subject  of  iiis  proposed  trip.  He  eutored 
thoroughly  into  the  matter.  In  connection 
with  the  use  of  the  trail>rope  in  the  Polar 
regions,  my  brother,  who  has  been  in  CSanada 
and  witnessed  the  effects  of  the  intense  cold  of 
a  winter  there,  suggested  that  the  rope  was 
Hkely  to  freeze  to  the  suifaee  of  the  ground  or 
ice  and  thus  arrest  the  course  of  the  balloon, 
to  which  Andrce  at  once  replied  that  during  the 
summer  months  at  the  Pole,  the  eold  is  not 
great,  the  sun  is  always  ujp,  and  the  temperature 
not  below  the  freezing  pomt,  so  that  the  surface 
of  the  ground  remains  damp  and  wouLl  never 
freeze  to  the  rope.  He  pointed  out  tliat  the 
constant  sun  ana  equal  temperature  was  most 
conducive  to  the  loqg  duration  of  a  balloon 
voyage.  He  had  a  very  intelligent  grasp  of  the 
subject  of  ballooning,  discussed  thoughtfully 
the  various  details  of  his  equipment,  ana  even- 
toallj  adopted  some  of  the  mggeatlona  I  made 
in  eonnecaon  with  his  gear. 

By  the  following  year  he  had 
AndrKE's  First  completed  all  arrangementa  of 
Expedition,    a   hnancitd    and  technical 
nature,  and  on  the  7th  June, 
IHOO,  embarked  at  (Gothenburg  on  the  steamer 
Virgo   with    balloon,    gas    apparatus,  and 
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Messrs.  Nils  StrindlHTg,  and  Dr.  Ekholni  to  bo 
his  companions  in  the  car  ou  the  uccusiun  of 
the  most    sensational    balloon    voyage  ever 
attmnpted.    The  ship  arrived  at  Spitzbergcn  on 
the  2l8t  Jane.     After  a  certain  amount  of 
exploring,  a  position  on  Dane  n  If^himl,  ailjoining 
the  houae  erected  by  our  fellow-coantrymau — 
the  eportniitui,  Mr.  Pike— was  selected  for  the 
starting  point,  and  the  cargo  was  Undcd.  A 
poi  tablu  wooden  shed,  safficicntly  large  to  pro- 
tect the  balloon  from  the  wind,  had  been 
broui^htfrom  iiwedeii,  and  Uie  erection  of  this 
and  other  |>reliinhiaries  oomnmed  one  month's 
time,  and  it  was  not  until  July  2lBt  that  the 
balloon  shed  and    hydrogen  gas-generating 
apparatus  were  ready.  The  ballooa  was  inflated 
tqr  the  27th  July.   All  was  now  ready  fur  the 
stni,  and  it  iras  only  necessary  to  wait  for  a 
favourable  breeze  from  the   South.  Audroe 
now  experienced  the  discomforte  of  one  who 
waita  for  the  weather.    A  party  of  excursionists 
arrived  to  see  the  stnrt,  but  <iopart.e<l  after  but  a 
brief   wait.     Contrary   winds  prevailed  with 
{•unjistent  tioutinui'-uce  from  the   North,  East, 
or  West,  but  uevcr  from  the  South,  which  was 
Urn  onl^  dinetlon  of  use.  The  eaptaia  of  the 
Yino  informed  Andrde  that  be  must  weigh 
anchor  and  depart  shortly  leit  his  ship  be  packed 
in  the  ice.    Dr.  Ekhobn  discovered  that  the 
lealuge  from  the  balloon  amounted  to  nearly 
one  per  cent,  per  day,  tmd  expressed  doubts  as  to 
its  suitability  for  the  purjfose,  although  in  my 
opiuiou  it  abuws  it  to  liave  been  all  that  could 
M  desired  from  a  gas-holding  point  of  view. 
After  waiting  21  days  in  vain  for  a  wind  in  a 
suitable  direction  it  was  decided  to  empty  the 
balloon  ami  ^lustpone  the  atrial  voyage  until  the 
following  season.     The  balloon  aud  portable 
aeeessoriea  were  reshipped,       shed  and  gas 
apivamtus  allowed  t-o  remain,  and  on  the  20th 
August    the    Virgo    started   on   the  return 
voyage  en  ruute  for  Sweden.  Thus  ended  (be 
first  season's  expedition. 

Daring  the  irinter's  intertal 
His  Second     the  balloon  was  somewhat 
£u>El>moK     enlarged.    Dr.  Ekholm  re- 
AMD  Stabt.     tired  from  the  venture,  and 
Messrs.  Frankel  and  Svedon 
hoTg  took  his  place,  the  latter  gentleman,  how- 
ever, ouly  to  aijcend  in  case  either  of  tlie  other 
three  were  for  any  reason  unable  to  do  so. 

On  the  second  voyage  the  eleamer  **  Svensk- 
Bund,"  lent  hy  Ili.s  Majesty  the  King  of  Sweden, 
carried  the  party  to  Spitzbergen,  leaving  Gothen- 
burg on  May  isth,  1897,  arriving  at  Danes' 
Island  on  May  3Uth.  The  balloon  shed  was  found 
somewhat  damaged  by  the  weather,  bnt  was 
repaired  and  reiidy  by  June  12th,  and  the 
inBation  of  the  balloon  (which  took  4  dayal  waa 
finished  by  midnight  of  June  23nd,more  than  a 
month  in  advance  of  the  previous  year.  Another 
tedioas  wait  now  occurred,  winds  from  all  direc- 
tions except  the  right  one,  until,  on  July  11th, 
1897,  the  start  waa  made.  The  direction  of  the 
wind  even  then  was  not  quite  risht,  it  was  west 
of  aouth,  whibt  a  due  sonrh  wind  was  ueCSSMOy 
to  carry  th«:  balloon  to  the  JSorth  Poi«. 


I  The  party  in  the  car  consisted  of  Bfi  ^ 
.\iidree,  Frankel,  and  Strindberg,  and  at  the 
time  of  start  the  wind  was  sufficiently  strong  to 
be  heard  whistling  through  the  woodwork  of 
the  shed  and  flapping  the  canvas  which  hung 
over  the  upper  part.  " 

Andree  prepared  a  telegram  for  the  news- 
paper  A/lonUadet,  in  which  he  said,  "  At  this 
moment,  2.30  p.m.,  we  are  ready  to  start.  We 
shall  probably  be  dtiveu  in  a  nurth-north- 
east^rly  direction." 

The  only  authentic  news  received  since  the 
start  was  a  messsge  from  the  aerial  voyagers 
broucrht  by  pigeon,  as  follows: — ".July  l3th, 
12.!}U  p.m.,  82deg.  2  rain,  north  latitude,  15deg. 

min.  east  longitude.  Good  jottmey  eastwards, 
JO  deg.  south}  all  goes  well  on  board. — 
AtrDKCl.**  This  was  received  by  the  fishing 
boat  "  Aiken  "  on  July  2:-'nd,  between  the 
Spitcbetgen  NorUi  Cape  and  the  Seven  Isles,  in 
about  80  deg.  north  latitude.  I,  ImweTer, 
cannot  place  reliance  upon  the  accuracy  of 
either  the  date  or  else  the  latitude  and  longitude 
given,  as  I  am  confident  that  the  balloon  wotild 
have  travelled  a  greater  distance  in  2  daya. 

Ute  distance  from  Dane's 
8oMI  Facn.     iRlnn  l  to  the  Pole   is  about 
7oU  miles,  and  to  Alaska  on 
the  other  side  about  another  1,600  niles.  The 
course  of  the  balloon,  howerer,  was  not  direct 
to  the  Pole,  but  towards  Fnau  Josef  Lend 
(about  fiOO  miles)  and  to  the  Siberian  Coast 
(another  800  miles).  Judging  from  the  descrip* 
tion  of  the  wind  at  the  start,  and  comparing  it 
with  my  own  ballooning  experience,  I  eatiniat« 
its  speed  at  40  miles  per  hour,  and  it  will  theru- 
foro  be  evident  tliat  a  distance  of  2,000  miles 
would  be  covered  in  50  hours,  that  is,  2  days 
and  3  hours  after  the  start.  I  regard  all  tfaemries 
aii  to  the  balloon  being  capable  of  remaining  in 
the  air  for  a  month  as  illusory  ;  no  free  balloon 
has  ever  remained  up  for  more  than  3G  hours, 
bnt  with   tlie  favooraUe  eonditions  at  the 
northern  regions  (where  tiia  son  does  not  set, 
arid  whore  the  temperature  remains  equable) 
a  balloon  might  remain  in  the  air  for  double  the 
length  of  time,  which  I  consider  ample  for  the 
pnurpoie  of  Polar  ei^oration . 

For  some  time  after  the  ascent 
Mv  Opinton  of  the  Kalloon,  I  was  in 
AND  TaeoBiKS.  anticipation  of  news  from 
Siberia.  I  suggested  the  New 
Siberia  r^iilamls  as  a  likely  destination,  but  it  is 
not  at  ail  unlikely  that  the  Taimyr  Peninsular 
would  be  reached.  Those  learned  in  the  drift 
of  air  currents  ha?e  pointed  out  to  me  that  the 
hi^h  cnnents  bear  to  the  right  of  tiie  dSreetion 
of  thole  nearer  the  ground.  Andree  started 
away  to  the  east  of  north,  with  the  trail  ropes 
keeping  the  balloon  near  the  earth.  Now,  if  my 
experiments  with  the  trail-rope  and  sail  have 
proved  anything,  it  ia  the  certainty  that  the 
balloon  will  after  a  time  lift  the  trail-rope  ■  iT 
tiie  ground  and  soar  aloft  into  the  upper 
regions,  floating  onwards  with  the  wind  for 
RfMiir  timr  before  returning  to  earth  t  i  jicrmit 
the  Lraii-roptjS  again  to  acl^    The  oiuy  ali/arua^ 
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live  to  tlut  vonld  be  that  the  increasing  friction 
of  th«  rogu,  if  not  lightened  bj  the  duohargo  of 
bnUait^  would  bear  tiie  balloon  downwaida  until 

Bome  obstacle  in  the  way  cau.se(]  a  rip  iu  the 
fabric  and  put  a  prematuru  nud  to  the  journey. 
When  Andrce'a  balloon  lifted  its  trail-ropes  off 
the  ground  and  rose^  as  1  anticipatei  it  would 
reach  more  westerly  currents,  and,  therefore, 
drift  to  tlie  east,  and  if  the  journey  wa.s  con- 
tinued for  50  hours  at  40  miles  per  hour,  would 
reaefa.  ihoae  parts  of  Siberia  between  Cape 
Taimyr  and  the  TunjL'iiiika  Kivor,  whenco 
leveral  rumours  of  Uiscuveiies  Lave  umauakd. 

Not  having  news  from  Siberia  during  the 
waton  1997,  1  wondered  whether  the  explorers 
had  descended  near  Frans  Josef  Land  and  made 
for  tijc  Jackson-IIarmaworth  Settlement,  where 
provisions  had  been  left  for  them  in  caaie  of 
need.  It  was  evident  that  they  would  have  to 
winter  where  they  were,  and  so  newt  ma  likely 
to  come  to  band  before  the  1898  summer 
season.  WL'ilniiin's  Aincriian  Expedition  has 
been  to  Franz  Josdf  Load,  and  has  sent  news  in 
the  autumn  of  1898  that  uiero  were  no  ajgns  of 
Andree  there. 

There  appears  to  me  oidy  two  ijus-sibilities — 
fir»t,  that  the  de.sceiit  liaH  taken  place  on  the 
Polar  Ice  Field,  owing  to  the  wind  having 
proved  insufficiently  permanent  to  carty  them 
on  fnrther  and  the  life  of  the  haHnon  being 
exiiausted,  and  the  explorers,  having  hvnn 
unable  to  reach  habitable  land,  have  perished, 
for  I  doubt  if  they  could  paaa  through  two 
Arctic  winters;  or,  seoondly,  what  leouttder 
the  most  probable  event,  they  have  continued 
on  to  the  Siberian  Coast  with  the  balloon,  and 
descended  when  it  would  carnr  them  no  longer. 
In  either  case  I  expect  they  wouhl  have 
descended  on  or  about  July  14th,  WJ7  ;  that  is 
to  8^iy,  not  more  than  toree  days  after  the 
ascent. 

I  do  not  expeet  there  would  have  been  much 

difficnlty  with  the  landing,  an  the  balloon  was 
piuvideii  with  a  "rending  ikp,  '  by  means  of 
which  it  could  be  rapidly  torn  open  by  pulling 
a  cord  immediately  it  touched  the  ground,  thus 
speedily  emptying  it,  and  avoidinf^  dangerous 
dra^';,nn^',  e  ven  in  tcnipestiion,^  wt  ather.  Find- 
ing tlicuiBclvea  now  on  tt  rra  finiia,  if  no  inhab- 
itants were  visible,  it  is  rensonable  to  suppose 
that  the  explorers  would  build  up  a  house  or 
cabin  from  the  materiid  of  the  Imlloon,  using 
the  booms  to  wliirh  the"  sail  was  lixed  a.s  tt  nt 
poles,  the  waterproof  silk  aa  sides  and  roof,  and 
the  car — if  they  had  still  retained  it — as  an  ia> 
side  sleeping  compartment.  If  110  natives  were 
visible  they  would  probably  organise  extended 
tours  to  discover  them,  retaining  their  im- 
promptu tent  as  a  base  of  opemticias  and  return* 
there  as  occasion  required.  Weather  and  wild 
animals  may  have  rendered  any  very  extensive 
journeys  ijiiprucLieuble.  They  were  provided 
with  but  three  months'  provisions,  and  guns 
and  ammunition,  and  if,  during  the  time  they 
were  able  to  eke  out  an  existense  with  these 
means,  they  discovered  no  natives  with  furtlier 
supplies,  only  one  end  awaittsd  them,  starvation. 


There  have  been  two  reports 
RoMouBS    from    Kiasnovank,   the  fink 
FAoii      dated  September  tTth.  1897, 
SlltKUA.      that  its  two  months  after  the 
start,  as   follows; — "On  Sep- 
tember 14th,  at  11  p.aj.  jthe  people  in  the  village 
of  Antzifirowakoje,  which  ia  in  the  district  of 
Yeniseislc,  s<'iw  the  Andree  balloon  for  the  space 
of  5  nunutes.  ■' 

Investigations  into  this  report  led  to  no  dis- 
covery being  made,  but  on  the  principal  that 
"  where  tliere  is  smoke  there  may  bo  fire,"  I  sub- 
mit either  that  some  natives  luid  seen  the  Andree 
t^oon  some  time  previously  to  tlie  date 
given,  or  they  may  have  seen  a  pilot  b«lloon 
sent  up  by  the  kat  eKpktms  with  a  view  to 
cominunioating  by  thia  meaiui  with  ttie  oiitddo 
world. 

The  second  telegram  from  Krasnoyarsk, 
giving  the  circumstantial  account  of  the  dis» 
covcry  of  a  cabin  of  cloth  and  cordage 
apparently  l>clonging  to  a  balloon,  the 
three  human  beings,  and  a  muaber  of  scientific 
instnunents,  by  Tungtises,  a  tribe  inhabiting 
th(!  Taimyr  Peninsular,  in  Northern  Siberia, 
lead*  me  to  the  natuml  inference  that  tiiis  is  the 
remains  of  the  Andree  Noitli  I'olar  Kxpedition. 

OfHcials  arc  reported  to  have  proceeded  to  in> 
vestigate  on  the  spot,  and  many  experts  have  given 
tlieii  opinion,  generally  of  a  scejitical  nature, 
i  con.sider  that  Siberia,  north  of  Krasnoyarsk, 
\Si  a  most  likely  place  of  descent,  and  I  wait  the 
result  of  the  fullest  inveatigation  of  the  tales 
and  rumottraof  the  T^ttguses. 

I  consider  an  expcilition  to  Greenland,  to 
the  west  of  Spitzberi{en,  which  has  been  aug> 
gested,  useless  for  the  purpose  of  diaoovering 
the  Andree  balloon  p  *  ' 


SOME    SUGGESTIONS   FOR  FUTORB 
NOUTH  POLAR  EXPLORATION  BY 

BALLOON. 

Andree's  Expedition  having  shown  that  there 
are  no  inhnsnt  dUBcultieB  in  the  way  of  making 
a  balloon  ascent  in  the  icebound  regions  ot  the 
North,  it  may  be  as  well  to  at  once  oonsider  in 

what  manner  this  means  of  tnuisport  may  best 
be  utiliiied  iu  future.  First,  I  do  not  ^iuk  the 
balloon  party  should  go  alone  on  their  own 
nuritK,  but  tshould  form  a  part  of  a  larger 
expeilitiuii.  It  id  the  usual  plan  for  Tolar 
expeditions  to  take  ship  as  far  uortli  a.s  possible, 
there  to  establish  a  base,  and  then  for  parties  to 
posh  on  by  sledges  drawn  by  dogs.  In  thia 
manner  the  furthest  north  has  been  reached — 
Markham  to  dep.  "JO  min.  lititude,  in  1876, 
and  Nansen  tt)  86  dei,'.  l;i  mill.  6  sec,  189S  to 
lb96.  Records  show  that  much  time  ia  ape&t 
in  slowly  pushing  northwards,  and  the  return 
journey  has  to  coinnience  before  great  progress 
has  been  made.  When,  however,  the  return 
journey  has  commenced,  great  distances  have 
been  travelled  in  the  return  to  the  south. 
Now,  given  a  south  wind  of  moderate 
force,  a  balloon  is  capable  of  carrying 
the   sledging  pax^,    with    sledges,  dogs 
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ammunition,  and  food,  over  all  obstaclesi 
•ad  to  the  pole  in  a  fow  hours,  say  the  650  miles 
ftom Fmiz  Joseph  Laud,  in  aboat2U  hoars,  if  the 
viad  ia  UowiBg  at  90  miles  per  hoar,  or  in 

about  30  hours  if  the  wind  is  blowint:  at  20 
miles  per  hour.  These  are  reaaouabU-  jourin  yg 
for  a  balloon  and  aneh  as  have  been  accum- 
plislied  on  scvcra!  occasions.  Tims  iti  about 
one  day  we  can  place  a  skcigiug  party  fresh 
and  in  good  form  at  the  I'ole.  They  may  make 
their  obaenrationiphint  their  tiag,  or  carry  out 
whatever  other  object  they  may  have  in  view, 
and  proceed  at  once  on  tlu'  r.tnni  journey, 
having  etrery  inducement  now  to  hasten 
on  and  rejoin  their  comtianions  at  their 
base  of  operations,  'lliis  is  a  scheme  which 
could  have  well  been  undertaken  in  con- 
nection with  thi>  Jackson- Harniswortli  V.\ 
pedition,  which  for  several  jeara  was  stationed 
at  Fnns  Joaef  Land.  The  plan  would  then 
have  been  to  start  in  the  summer  and  go  by 
the  ship  "Windward,"  which  went  out  every 
year  with  supplies.  Remain  there  with  Jackson 
all  throngh  the  long  winter  night,  during 
whteh  time  pniotioe  ice  travelling,  and  become 
accliinati.secf,  and  upon  X\\^:  an-ival  of  light, 
when  the  sun  riaea  for  the  long  day, 
loepare  the  balloon  and  wake  all  arrange- 
ments for  the  ascent  on  the  fii^t  favour- 
able opportunity.  This  plan  gives  a  much 
better  chance  of  success  than  thnt  adopted  by 
Andree,  who  arrived  at  liia  base  aomewnat  late 
tn  the  Reason,  owing  to  the  faet  that  a  ahip 
cannot  (icnctrate  through  the  ice  until  the 
season  haa  well  commenced  and  the  ice  sutii- 
eieatlv  thawed.  A  suitable  due  South  wind 
mav  nave  been  prevailing  for  some  time  but 
had  been  of  no  avail  as  they  were  not  ready, 
llavitji.'  arrivi'il  at  their  base  all  was  hurry  and 
naturally  the  captain  of  the  ahip  is  auxiooa  to 
remm  aa  loon  aa  poiirible.  and  the  aacent  had 
to  be  made  or  abandoned  withiu  too  short  a 
time  to  give  a  ri.a.sonabk'  expectation  of  a  wind 
in  the  right  direction.  With  the  aledging  party 
all  ready  and  balloon  at  the  permanent  base,  an 
I  suggest,  a  start  n>ay  be  made  immediately  the 
atmospheric  conditions  favour,  u.s  .  iiHy  in  the 
season  as  po8Ki>>Ie.  In  ctinnection  with  the 
technical  ]>art  nf  the  undertaking,  I  have  to 
suggest  the  following  plan  Take  the  gas  eom- 
presse<i  in  tubes,  as  used  by  the  British  Army 
Ballooning  Corbie.  By  this  means  the  balloon 
can  be  inflated  in  a  short  time  wiien  the  wind  is 
in  the  right  direction,  and  there  la  no  need  to 
inflite  it  a  long  time  in  advam-r,  holding  it 
tethered  in  its  inflateil  eon  titl'iu  through  all 
aorta  of  weather  like  Andn-e  di  I 

Tliis  enabU'B  a  lijjhter  nialc<>  of  halluon  to  be 
used,  which  can  carry  a  ;:re:i»<;r  proportion  of 
rari;o«,  becauHe  the  balloon  need  not  be  atronj; 
enough  to  stand  the  buUeting  about  it  would 
reoeive  during  its  long  wait. 

It  diflpcnscF  \vit!i  t!ie  need  of  the  enormous 
balloon  house  oi  ahtd,  a  windscreen  only  being 
neceaaary,  and  this  is  easily  erected.  As  for 
the  balloon,  lightness,  strength,  and  aimplicity 
are  ite  doaiderata,  and  the  avoidance  of  m  un- 


tried accessories  The  number  of  traii-ropes 
used  by  Andree  should  be  avoided  as  likely  to 
become  entangled,  and  one  good  long  rope 
used  which  can  be  cut  off  from  time  to  time 

and  nsed  a.s  ballant  and  more  lowered, 

Andree's  scheme  was  to  float  over  the  Pole, 
taking  obecrvations  en  route,  and  HBO  the  balloon 
jis  the  vehicle  by  which  to  return,  by  continninr^ 
on  until  such  time  an  inhabited  country  was 
reached.  This  necessitates  a  journey  of  more 
than  2,0U0  milea.  My  plan  ia  to  use  the  balloon 
to  get  to  the  Pole,  and  then  abandon  it  and 
n  turu  by  ^ledj^cs.  This  means  a  balloon  trip 
of  lioi  i  to  7uo  ndles  only — a  uiucb  more  likely 
<lisrance  to  be  practicable  for  the  balloon. 

The  inaccessible  regions  of  the  North  Pole 
may  be  reached  by  balloon  if  one  has  patience 
to  wait  for  a  .suitable  wind.  SIe(i<,'eH,  dogs, 
guns,  ammunition,  and  food  may  be  carried, 
and  every  means  to  enable  the  pa^  to  return. 
\Vhether  tlint  will  bo  actually  possible  or  im- 
]>Oiic>iblc  makes  all  the  difference.  Who  will  be 
the  courageous  person  to  take  the  riak,  and 
obtain  the  honour  if  ancceasfnl? 


During  the  reading  of  the  paper,  a  diagnun 
of  the  Polar  regioas,  as  well  as  a  number 
of  photograph-s,  kindly  lent  by  Mr.  Montefiore- 
Bryc«>,  the  Socivtury  of  the  Jackson- Harms- 
worth  ExpecKtioiit  wesie  thrown  on  tiio 
screen. 

The  Chairman,  in  opening  the  discussion, 
mentioned  that  he  did  not  himself  see  tlio 
pranticftbiljty  of  oarrying  dogii  and  dedgsa 
in  the  balloon,  imlcfis  it  was  a  very  largo 
one.  Hp  quitio  agreod  with  the  lecturer 
tliat  it  seomcd  impossible  for  a  balloon  to 
remain  in  the  air  for  a  great  Iragtli  of  time, 
owing  to  variation  in  temperature-  There 
IS  no  doubt  that  a  trail  rope  in  trailing 
through  water  oauaes  very  gr^at  Metton 
wlii'h  has  a  tondoncy  to  pnll  tbo  balloon 
down.  Uver  ice  the  friottou  might  be  less. 
The  alleged  discovery  of  the  bodies  and  bal> 
loon  in  Siberia  did  not  seem  in  his  opinion, 
likilv,  sincK.  if  th>  descent  had  boon  a  ronirh 
one,  ono  or  otlier  oi  the  aerunaut.s  would 
have  been  thrown  out,  and  the  bodiee  thus 
scattered  over  some  distance. 

CAPTAtN     n.VDF.N-PoWKLL     pointed    Out  tluit 

in  the  newspaper  reports  of  the  time,  it  was 
fttnted  that  the  action  of  the  trail  ropes,  wna 

.vuch  as  to  cause  Andreo'.s  b.illoon  to  take 
a  tlirerti  Ml  if  anything  v.t'st  of  north,  even 
lliougli  thi«  wind  was  from  the  S.  S.W.  Per- 
haps this  waa  not  aocuratei,  but  anyhow  t\w 
wind  wotdd  b  '  lik-'ly  to  change  it.s  direction 
after  a  time,  and  the  locality  of  the  descent 
most  be  veiy  donbtfol. 
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y\v .  SpKN'  y.n  s;iit!  iln  ii-  was  no  diffinilty 
lu  making;  a  baliuuu  large  enough  to  carry 
the  weight  of  all  the'meai  iledf^s,  Ao^s, 
food  and  am  unit  ion  whiob  the  stcanu>r 
^ro^lpht.  With  rpfrrencj  to  the  «lirocii«n 
the  liHlloon  ia  1  up|K)sc(l  to  have  p)i>f ,  it  i.s 
possiWp  that  th»^  report  rrfi-rrcd  to  was  that 
vi  t'lUio  who  hnftrd  thf  hiillooli  w  otihl  H<) 
titit  north.  Xho  C«pLain  ol'  tho  "  \N  indward  " 
at  Frans  Jmieph  Land,  kvpt  a  record  of  Iho 

ilirc  tion  of  tl;f  wiml  on  tlio  (!;iys  follovviir^ 
the  a«cent»  and  found  it  day  hy  day,  to  bavo 
tsried  betireen  8.W.  tend  N.  W.  It  tMrna 
ttioreforet  most  proliablp  tluit  the  hallnon 
would  hare  voofed  round  to  tho  rightt  to- 
wards Siheria. 

Mr.  Et^woRTHT  su^esCed  that  a  numhcr 
rf  halloons  might  bo  sent  up  from  difTm^nt 
places,  and  their  exact  direction  noted.  They 
cottid  bo  mimbered  eo  that  if  found  they 
rnulrl  lio  recognisod.  Of  roursT  the  'lifTt-rcnr" 
of  currents  at  varj'ing  derations  would  luirc 
to  ho  taken  into  aooount. 

Mr.  J.  D.  Writs  asked  first  wliother  it 
Tvculd  not  hi'  hettfr  to  do  without  a  trail 
rope,  which,  thougii  it  regulattd  the  height, 
also  decreasd  the  speed  of  travel.  Secomlly, 
with  retard  to  th'*  rap  co\'ering  thp  top  of 
the  balloon,  was  this  to  minimise  tlie  danger 
of  a  fall  of  snoirP  whidi  would  add  a  venr 
great  \V(Mf:lit  to  tin-  hilln  n.  Tliort'  would  ln' 
ti  surface  of  perhaps  5,(XX)  square  feot,  which 
oould  antiport  a'  veiy  oonsidnmble  weight  ef 
snow.  Could  Mr.  Spinoer  Miggest  anjr  way 
out  of  this  difTiruIty^ 

Mr.  SpBNCKH  rt-plied  wxth  reference  to  the 
despatch  of  a  number  of  pilot  balloons,  that 
he  thouglit  vprv  few  of  them  would  evrr 
found  again.  They  would  generally  be  carried 
away  bjr  the  lower  enrrrnti.  and  obaervatioua 

on  the  clouds  would  probably  be  more  suit- 
able. With  regard  to  trail-ropes,  he  thought 
thopB  waa  a  distinct  drawback  to  thMtt,  aiaee 
they  slowed  the  ^peed.  Bttt  it  i%  TWf  diffi- 
cult to  keep  the  trail-rope  OB  the  gronnd  at 
all.  Either  th»  balloon  lifts  it  off,  or 
dcfloends  to  the  ground-  A  thousand  fe?t  of 
rope  bari'^iii^;  fr.>m  the  balloon  is  a  us7fiu  ad- 
dition, as  it  preveata  the  baUo<m  from  coming 
dinm  with  a  erasit.  Tlio  question  of  snow  on 
the  top  \>  a  very  import.int  one.  T!ic  cap, 
of  smooth  material,  was  <^efly  to  keep  the 
snow  from  lodging;  in  the  ledges  formed  by 
the  net-work.  It  would  be  better  in  ease  of 
a  «now  fall,  to  risp  nbove  the  rloud^. 

Mr.  PiixusR  a  k>U  wliat  angle  witit  the 
wind,  the  Ico'.urer  tliou^t  that  Mr.  Andree 
could  get  by  u.sing  his  pail. 

Mr.  Spbxcbb  could  only  reply  from  per- 


sonal cxp.>ri«»nc-^.  Hi»  hnd  n'-ver  been  able 
to  get  a  greater  divergence  tliau  3  degrees, 
and  then  it  was  impobsible  to  keep  the  rope 
on  the  grounrl  for  more  ttian  say  6  per  cent 
of  the  jouniey. 

Mr  PiuvKB  aslwd  if  tho  weight  of  the  gear 
would  not  have  been  better  cnpsnded  in 
halla.st. 

Mr.  Sprnxbr  c^aid  you  could  always  get  rid 
of  rope  or  other  gear,  ao  yon  night  just 
well  tako  it. 

Tho  Chairman  then  proposed  «  voto  of 
thanks  to  the  lecturer,  which  was  carried  by 
acclamation. 

The  Balloon  as  an  Instrument 
of  Scientific  Researcfi. 

By  Bev.  John  M.  IUcon,  F.R.A.$. 

A  jmpor  reiui  at  tbe  Scclety  of  Aria  on 
Wednewlay,  Fab.  15,  Captain  h\otv 

PfjWKLL,  Hon.  S^retary  to  tlu>  .\eronautioal 
Society  of  Gn^at  Britain,  iu  tht^  chair. 

In  the  first  year.s  of  tho  century,  tbe  Rusuan 
Academy  organised,  at  St.  Petersbnxg,  what 
may  be  r '  L'-irfltnl  a-;  th»'  carlit'st  balloon  ascent 
foi*  genuine  Aci^ntiiic  research.  Une  chief  ot>- 
ject  whidi  they  had  in  vkw  waa  to  detemine 
any  differenc«  in  conditions  existing  at  various 
altitudes  above  pUin  oountry  m  cmnpared  with 
those  observed  by  Hnmboldt,  flaonure,  and 
ctherH  at  like  elovationa  on  mountain  liciglits, 
and  that  thi«<  is  even  ?*till  an  important  hno 
of  inquiry  for  whicit  balloons  are  eminently 
watt  auited,  I  ahall  hopo  to  make  sufficiently 
clear.  Tho  experiments  proposed,  which, 
tc-day,  read  quauitly  suggestive,  were  to 
indudo  an  investigation  of  tho  power  of  solar 
mys,  of  the  existence  of  electric  m.:'. '(  t  ,  and 
of  the  intensity  of  the  colours  of  the  prism. 
"So  results  d  eonsequsnce,  howovetf  wwn 
obtained. 

About  the  sam?  period.  Gay  I^'j^vic  made 
experiments  oa  tlie  )>ame  lines  at  Paris,  ob- 
taining for  tha  most  part  only  ne^tivo  results. 
Then  a  considerable  interval  elap?^d  b.^foro 
scientifio  ballooning  wss  again  seriously  re- 
sumed, when  the  British  Associatiott  institntod 
■*  B'»rir>  rf  oxprrimcnts  ntainly  by  tho  uso  of 
captive  balloons,  but  without  any  noteworthy 
success.  A  few  years  le.ter,  MM.  Bhdo  and 
Barral  made  some  interesting  ob^vervations 
(luring  lofty  a'-c^^nts  chiefly  on  tcinporatiim 
variations,  leading  up  to  more  important  work 
in  tho  same  direction  carried  on  in  1862  under 
the  auspices  of  tho  British  Awociation,  when 
Mr.  J.  Welsh  obtained  results  of  considerable 
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www  piib1i«1ied  in  the  "Fhilo-  I 

sophical  Transactions"  in  the  following  year. 
Somfl  of  the  moro  remarkable  of  Ibeso  I  shall 
presently  sununariso,  and  endeavour  to  abow 
that  tliejr  inggpit  one  important  point  whldi 
han  perhaps  scarrr!y  rrroive<l  duo  attfnfion. 

It  was  practically  at  thin  stage  that  Mr.  . 
Glaisher  took  in  hand  those  dassioiil  nnd  ex> 
hau'^dvo  !;ilioiirfi,  which  hnvp  fnnn(!  plnce  in  , 
tbo  front  rank  of  scientific  invest  ij;at ion  of  that  i 
date.  The  primary  objects  of  hit  researches  | 
hrielly  put,  were— To  determine  the  tempera- 
ture of  the  air  and  its  hydroraetric  states  at 
different  elevations,  and  to  investigate  the  dis- 
tribution of  water  vapour  below  the  cloiida*  in 
them,  and  abovo  fhorn.    T  proceed  to  present 
in  outline  certain  of  his  more  remarkable  , 
reaults  for  tbe  parpoae  of  Mngiiig  thmn  into 
rorrelatioii  with  thMO  of  other  aerial  «x- 
plorera. 

Baaing  his  ded«u^tions  on  S8  aaoents,  Mr. 

Glaisher  was  the  first  to  prove'clearly  that  the 
decrease  of  tempemturo  with  elevation  ia  far 
from  constant,  ok  former  theori.'!t<!  had  asserted, 
and,  moreover,  that  daring  midnight  hours 
there  is  generally  an  inrmas"  nf    vera  I  fhyrry*"!. 
In  ofdlectuig  results  together  he  is  careful  to 
dittingtriah  between  dear  and  cloudy  days,  | 
hni  it  will  s'lfTicn  fnr  my  present  piirpo?5c  to 
show  graphically  the  general  law  of  decrease  j 
of  temperatniw  witti  hei^t  which  he  givei  for  j 
clear  day  skios.     In  his  own  words,  "  the  , 
change  from  the  ground  to  1,(M)0  fe3t  w<vs  6  •  ^\ 
af.  10,000  feet  it  wa-s  2.0",  ot  20,000  feH  high  | 
the  decline  of  tcniperature  was  1.2'',  at  90,000  | 
ieot  high  the  whole  decline  of  tempcrattire  wa-; 
found  to  be  62.^,"   Having  thus  a  formula,  < 
It  boooueB  iastroetive  to  read  it  in  the  light  j 
afforded  by  indirulun!  nnrl  excrptioml  cases; 
but  I  would  first  compare  it  with  the  results,  . 
already  alluded  to,  obtained  by  fir.  Welah.  | 
This  observer,  in  my  opinion,  Reserves  more  - 
Attention  than  seems  to  have  been  accorded  to 
him.    Hailing  from  Kew  Observatory,  he  had  I 
the  advantage  not  ottly  of  speotal  training,  but  | 
of  the  best  instnimental  rqiiipmont.  that  could  I 
be  furnished,  and  his  observations  gi\-e  proof 
of  having  been  aoaeesafully  carried  ont  with 
fhf'  mo*;t  Ciirofnl  attonfinn  to  all  dotail^.  He 
made  four  afternoon  ascents  during  suVnmer 
and  autumn,  under  dear  as  weTI  aa  doudy 
eUee,  and  in  all  fotir  his  toinpomturc  readings 
show  one  very  noteworthy  characteristic  which 
I  shall  first  describe  in  his  own  words.    "  The 
temperature  of  the  air,"  he  says,  "  decreases 
^miformly  with  height  above  the  earth's  surface 
until  at  a  certain  elevatiixi,  varying  on  different 
dtyt,  tho  decraaao  ia  anuated,  and,  for 
of  from  3JK0  t«  8,000  feeC,  Iho  tempemtwe 


remains  neariy  constant  or  even  inereftwe,  the 

regular  diminution  b?ing  afterwarxls  resumed, 
and  generally  maintained  at  a  rate  slightly 
less  rapid  than  in  the  lower  part  of  the  atmo- 
sphere, and  commencing  from  a  higher  tem- 
perature tliiin  uoiiM  have  existed  but  for  the 
interruption  noticed.'* 

Lot  ua  look  »i  this  on  a  diagram  drawn  along- 
sido  Mr.  Ohuaher*a  genenl  curvu  (Fig.  1).  I 


Fio.  1, 


have  taken  a  clear  day  in  AugiLst,  but  the 
curve  drawn  would  almcst  serve  to  ilhtstnite 
each  and  all  of  Mr.  Welz's  experience^,  llie 
rpmarkablo  halt  he  speaks  of  occtirs  in  the 
clear  air,  commencing  at  7,200  feet.  Nine 
days  fweviooflly,  when  the  sun  was  oonstaathf 
o'lsrurotl,  the  Iiond  in  th  ■  curw^  commenced  at 
4,000  feet.  On  October  21,  when  be  ascended 
in  dotid  and  showon,  the  same  bend  ooours, 
but  at  2,500  feet.  Once  more,  on  November 
10,  when  he  surmounted  all  rioiul  at  4,900  feet, 
the  curve  remains  fairly  regular  until  a  heiglit 
of  5,100  feet  was  reached,  when,  now  well  in 
ihe  clear,  tho  "^me  Trmnrkablr  rhrck  nn'l  re- 
covery is  recorded.  'J  hi«,  1  think,  calls  for 
farther  consideration,  but  returning  for  the 
presrnt  to  Mr.  Glaishcr'.s  arcount,  we  find  liim 
calling  attention  to  a  most  instructive  case 
whidi  again  oaa  be  illuatraJked  by  a  simple 
figure. 

It  is  now  early  spring,  with  wind  from  the 
S.E.,  the  ascent  commencing  some  two  hours 
before  sundown.  The  diagram  oxplaina  itself, 
hut  tho  moNt  import.inf  rnmment  was  supplied 
by  Mr.  Ghkislier  himself,  who  says: — "Our 
conne  unw  moat  wnuik'kaUe.  After  passing 
o^-er  the  Thames  into  Btsex,  we  most  havio 
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n-crosMd  iho  river,  and  moved  in  u  ratirptj  I 

opposite  dirrrtion  until  wo  approached  tno 
earth  again,  when  our  tUrection  was  .ho  same 
M  at  fint."  (Ftp.  2.)  And  now,  at  this  pnrtiou- 


Temptraturf  of  th«  A  ir 


4  r; 


Fm.2. 

lar  tiaga,  let  m  oompara  tliaae  earij  resolS 

obtajaod  by  the  b.nI!ooa  with  typxrl  (I.agmm<4 
prtpared  from  recent  records  i^fttematically 
taken  by  high-flying  kitcfi. 

Hemp  under  a  clear  aky,  the  deoreaaa  of  tem- 
perature is  practically  romilar  up  to  a  mile  or 
more,  but  on  an  occasion  where  cloud  wan  met 
the  decUne  haa  been  abruptly  aireated.  (Fig.3.) 


Fio.  8. 


lleae  curves  aocord  well  with  those  just  con- 

sidorod,  nnd  point  to  ;ni  nprooment  in  the  two 
systems  of  observing,  each  method,  however, 
pcrf onnhiK  ita  special  function.  The  types  of 
ia'truni?nt.s  used  with  kite^s  should  be  noticed, 
and  they  may  bo  considered  scarcely  of  such 
a  diardcter  as  could  rcsptrnd  very  readily  to 
rapid  diaageaof  temperature.  In(K>ed,  it  htn 
been  customary  to  nwumo  that  five  minutes 
ara  required  to  overcome  tho  sluggishness  of 
the  instrmnenta  used,  while,  <m  tiie  other 
hand,  an  obsorvor  in  a  free  balloon  can  apply 
ccnstant  and  needed  oorroctions,  as,  for  in- 
stance, by  the  oae  of  a  aimple  **slinK''  ther- 
nirm(;<  r.  Alao,  when  the  balloon  is 
bnlar.fi'd,  by  n  mercurial  barometer;  and  ho 
can  read  from  moiucnt  to  momont  the  fluctua- 
tions in  »  delicate  air  or  other  thermometer 
as  he  penetrates  some  sliallow  layer.  Further, 
the  Idte-flyer  clearly  cannot,  equally  with  the 
aeronanb,  make  rare  of  what  ia  to  be  seen 
above  the  lowest  cloud  floor. 

However,  we  can  nlrejuly  duly  interpret  in  tho 
light  of  thirty  year*  ago,  as  well  as  of  to- 
day, IV  tj-pical  picture  of  our  skies.  Take  a 
day  in  rainy  .Inly,  as  given  by  Mr.  Cllaifher, 
which,  briefly  described,  reads  thus:  — 
I«eoTiiig  »  temperature  of  618  on  the  ground, 
mist  and  then  rain  are  quickly  renrliod.  and 
the  first  clouds  left  behind  at  1,200  feet, 
where  the  temperature  was  68* ;  further  cloud 
in  surmounted  at  2,800  feet,  the  thenno- 
moti'r  ro.ndinE  •'>4S,  then  ^jTyH,  and  again  ; 
tlien  with  a  smart  descent  dry  fog  is  reached, 
growing  wetter  lower  down,  at  n  temperature 
of  57"^  ;  a-^cndinp  ,nj:ain  to  3,300  feet,  the 
thermometer  registered  63®,  and  fin-^tiv 
getting  down  through  squalb  of  wind  and 
rain,  the  temperature  of  earth  was  found  un- 
changiHl.  Clearly  it  has  not  been  established 
that  visible  cloud,  and  that  alone,  alieota 
temperature  in  upper  re^ons  aocording  to  any 

fixed  law.  Humidity  moroovor  hns  proved  n 
very  variable  quantity,  the  most  obviou.s  law 
involved  perhaps  being  4hat  so  oommonly 
made  patent  to  the  eye,  by  familiar  cumnlui 
elouds  forming  in  daytime  at  a  height,  .say  of 
from  3,000  to  6,000  feet,  and  disappearing 
again  at  night. 

\n  all-important  matter,  however,  which 
had  up  to  this  point  been  genenUly  agreed 
upon  by  aerial  oteervers,  is  that  variou-s  cur- 
rents are  very  commonly  to  be  found  flowing 
within  definite  but  shifting  beds,  at  all  and 
varying  heights  until  the  dominant  drift  is 
reache<l.  Tlie  prevalent  trenfl  of  tlioso  greater 
streams  was  indeed  seriously  considered  «a 
long  ago  as  the  days  of  Green  in  Enj^aiul  and 
Wise  in  Am<>ricft,  both  of  these  experienced 
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Mionsats  having;  l)0(>n  proparcd  to  essay  a 
voyapo  across  tho  Atlantic  by  a  main  upper 
cwrront  thought  to  prevail  in  the  din.'ctian  of 
the  eartfcls  rotation. 

Wo  ran  now  with  prop.^r  apprrciation 
on  to  consider  the  work  embraced  in  the 
■dieme  rapidly  developing  under  the  aaiipices 
of  thc>  intornatioiinl  rirganisatioD  now  inacdvo 
progress  in  otiior  ccuintries.  Supplementing 
the  work  done  bv  simultaneous  ascents  of 
t;i])nv>>  and  free  balloons,  we  find  that  far 
beyond  tho  limits  of  hionan  endurance  the 
unmanned  or  sounding  balloons,  despatched 
from  larpe  centres  lying  in  tho  lieart  of 
extended  country,  havinj:  ascended  and  brought 
down  self-registered  readings  showing  altitudes 
and  tompeffutures  never  dreamed  of.  The 

rxprrimr'nt';  with  this  tla";>  cf  balioonf  wllioh 
have  been  conducted  at  Berlin  under  tho  direo- 
tion  of  Assmann,  Berson,  and  others,  have 
been  as  sucoexsful  ns  they  have  been 
ambit  itious,  and  .with  a  free  balimm  of 
8,800  cubic  feet,  and  po-isessing  a  net-lifting 
force  of  nearly  300  lbs.,  an  altitude  has  been 
reached  of  upwards  of  ("(O.fXK)  f©et,  as  indio.nt^'d 
by  a  barometric  pressure  of  about  2  inches  of 
mercury,  whtlo  a  temperatwre  of  -88"  Fahr. 
was  recorded.  A  temperature  lower  yet  by  6*^ 
has  also  been  recorded  bj  a  very  similar  balloon 
despatched  from  Paris. 

Let  us  look  first  at  8omo  of  the  equipment 
of  theno  balloons.  The  Gennan  instruments 
have  been  rendered  extremely  perfect  by  the 
use  of  photographic  registration,  and  by 
mechanical  ventilation  of  the  aspiration  ap- 
paratus. It  will  be  suppobcd  that  a  certain 
nnavotdaUe  lag  attaehea  to  any  sudi  instru> 
ment,  tempprntnre  mp;isiirpmpnts  roadinp  too 
high  in  ascents  and  too  low  in  descents,  and  it 
musfr  also  bo  obaervod  that  while  tho  mean 
temperature  of  the  whole  mass  of  air  is  un- 
known, the  altitudes,  which  are  calculated  on 
the  well-ltnown  formula  of  Laplaoe,  cannil  bo 
regarded  as  exact.  Moreover,  in  spite  of 
every  pos^siblo  pn^aiifion,  it  is  op^n  to  qiif^s- 
tion  whether  at  extreme  heights  the  registra- 
tion eaa  be  relied  ont  and  whether  on  that 
arroiint  tho  readings  be  not  somewhat  in 
error. 

Balloons  of  the  above  description  designed 
for  hi^  flights,  being  without  controlling 
hand,  are  subject  to  certain  disadvantages, 
among  wtiich  must  be  mentioned  the  rapidity 
of  vert  ir.il  motion  and  the  liability  of  the  top 
of  the  balloon  to  become  hollowed  inwards  by 
the  pts^sure  cf  the  air  an  shown  in  the  lantern 
•iid«.  To  obviate  this  an  ingenious  plan  was 
de\isp(l  bv  C'apt.  Kowanki,  for  nn'omil iV.ilIv 
emptying  ballast  and  dropping  the  bag.  Other 


ccnsiderations  affect  this  class  of  miniature 
aerial  craft.  M.  de  KonvieJIe  h.as  recently 
pointed  oub  that  the  ascending  power  of  the 
free  balloon  is  found  to  depencl  greatly  on  the 
rharneter  of  the  envelop.?  by  which  the  en- 
closed gas  may  bo  caused  to  mainitain  a  con- 
siderably higher  temporaturo  than  tho  sur- 
rounding air,  and  thus  it  is  fotmd  that  the 
altitude  attained  may  vary  as  much  as  6,000 
foot  belween  whiter  and  summer,  and  8,000 
feet  between  day  and  niglit. 

The  result  of  these  modern  researches  msy 
be  to  modify  somewhat  that  sectional  drawing 
of  the  atmosphere  which  wo  have  hitherto  re- 
garded. I  submit  a  diaf»nim  for  which  I  am 
indebted  to  M.  de  Fonrielle  of  tho  tempera- 
ture readings  given  by  •  balloon  sounding  the 
depths  of  the  aerial  iK^ean  up  to  some  4?,Ok1 
feet.   (Fig.  4)  It  goes  without  saying  that 


•eo'  -fto*  •*o*  -so*  -ao^  -10' 
Flo.  4. 


within  the  circumsoribrd  area  of  our  own 
country,  it  is  hardly  possible  to  compete  on 
e<|ual  terms  in  the  celestial  competition  now 
being  organised  on  the  Continent,  but  outside 
"eteorolog}'  tnere  is  still  a  field  as  wide  as 
tlie  heavens  opcn  to  the  balloonist  for  icicnti* 
fic  inquiry. 

Many  years  ago,  we  fintl  Professor  Tyndill 
expressing  a  denre  to  make  use  of  a  captive 

Valloon  to  dof<'rniiiii^  uliri'ipf  sound  wave< 
tra\elUng  to  windward  may  not  be  tilted  over 
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die  heads  of  obserren ;  and  it  u  with  genuiiie  i 

Ui^jppointinent  that  we  ruud  on  and  find  that 
on  communicatuig  with  Mr,  Cosw«U  he  learnt 
th»i  th»  «x|»erineiit  wm  deemed  too  danger- 
ous to  be  carried  out. 

Having  tho  solution  of        qm"<tion  as  one 
chief  end  ui  view,  I  itiiidt)  urrangenients  for  a 
serieii  of  right -away  balloon  accent*  to  take  I 
p!i!ftt  during  tlu^  pnst  '^Timmt*r  and  autiiiun, 
and  seven  in  uU  were  carried  out,  under  con-  i 
ditioiu  diffning  a«  widely  a^  a  loag^continued  | 
dry  season  wuuld  admit  of,  and  includinj^  one 
niKht  accent  at  the  end  of  8«ptember.   Home  j 
observations  were  necuied  that  at  least,  in*  | 
directly,  throw  light  on  the  above  question, 
but  first  otl'.er  facts  came  more  readily  to 
haud.    i'rofessor  Tyudall,  in  a  series  of  labora- 
torjr  experiments  of  great  refinement,  showed 
how  in  a  tunnel  or  cupboard,  wliich  ronuiined 
optically  clear,  tho  poiisage   of  sound  wus 
powerfully  influenced  by  differences  oi  tem- 
perafMM'.    vvliiNt    the    densest    funii-s  within 
these  dtaiubers  offered  no  appreciable  obstacle 
to  sound  waves  so  long     a  unifonn  tempera- 
ture waa  secured.  I  proceed  to  submit  and 
ilhistrate  as  the  outcome  of  my  own  nt^ri  il 
research,  if  not  a  fresh  asp.'ct  of  this  mutter, 
at  least  further  oonsidemtions  of  the  travel  of 
sound  in  our  own  atmovplicr.'.    Broadly  speak- 
ing, there  have  b-'en  days  during  the  past 
summer,  equally  dear  and  brilliant  (a^  judged 
ol  by  the  eye,  cr  by  photogmplis  taki-n  on  the 
ground),  when  sounds  travelling  upwards  have 
differed  vastly  in  penetration.  Thi^  has  been 
tested  in  various  ways.   The  heights  have 
been  carefully  reconl^  il  wh'^n  wrt  iin  '-ofir.d< 
have  ceased  to  be  audible,  an<l  tliese  liai'e 
\ery  generally   expired  in  tlieir  own  due 
crder.    We  find  M    Klnniiiiarion  .stating  that 
the  whi»tie  of  a  lucuntutive  rises  to  near  10,0UO 
feet,  the  noise  of  a  lailway  train  to  8,200 
feet,  the  bark  of  a  dog  to  5,!KM)  feet,  the  crow 
of  a  cock  and  the  sound  of  a  bell  to  5,000 
feet>  and  so  on,  but  these  records  must  be 
taken  as  mere  avenis;es,  they  may,  on  occa- 
sions, have  to  bt-  addiul  io  nr  ilin)iMi>.hf(I  bv 
an  much  as  one-iuilf,  wk'n  on  .sucii  days  as 
(so  far  as  can  be  determined  from  earth,  optic- 
ally or  by  mefeorologicnl  rpiiiliii;^-)  li;ivr>  bcm 
practically  iudeutical.    Similarly,  the  tfsl  oi 
echoes  from  earth,  verified  by  constant  repeti- 
tion, h.ivp  told  the  same  tale.    Another  test 
tried  with  the  same  result  has  b;'en  an  ad- 
justable resonator  applied  to  the  ear  and 
toned  to  catcb  most  readily  the  continuous 
murmur  from  eiartb.  sometimes  to  be  (Is'ti^cted 
in  this  wav,  over  a  vustlv  extended  vertical 
lange. 

lbs  two  series  of  pictures  I  proceed  to  show 


represent  two  days  when  acoustic  conditions 

^.ere  norm.il,  tin-  plidfogniphs  at  all  lii-i^lit-. 
are  equally  and  very  unusually  brilliant,  but 
the  noteworthy  fact  is  that  on  one  occasion 
the  air  up  to  ji,0tiOfeet  was  unusually  dry,  and 
on  the  other  wa^  n«»arly  as  tho  point  of  siitura- 
tioa.  The  next  two  »erie!i  of  pictures  were 
f.gBitt  taken  in  bnuiant  sunshine,  as  shown, 
and  each  woro  C'li;ir;ictori-«.Hl  equally  by  a  lilintl- 
ing  glare  a-H  .seen  from  above,  while  acoustic 
cunditions  were  then  entirety  at  variance.  A« 
one  proof  of  this,  it  may  be  stat«  <I  tluii  )J;iouihI 
echoe.s  tbronf(ho«it  one  voyage  could  not 
heard  anywhere  at  1,000  feet,  while  on  the 
other  they  were  hinird  up  to  2,500  feet.  1 
ViiiiM  ilnnr  '^;peoial  .itteiition  to  the  glare  to 
which  I  lmvt>  alluded.  It  i^  presumably  due 
to  reflet'tioii  off  matter  in  suspension.  Certain 
pi.rtic!es  in  the  lower  .u'r  pnsent  thi'ir  sunlit 
Hurface^s  Io  the  uls^nvr  or  camera  aloft, 
causing  a  dasaling  reflection  of  ligfit  which 
admits  of  no  mitigation,  but  which  to  the 
oL-si>rver  below  lias  no  existence.  That  theae 
particles  are  other  than  tho§e  of  wat«r  vapour 
would  seem  probable  from  the  photograplis 
T  Iiavc  sliown.    .\rt>    fla-y  (lu>t  ? 

I  have  made  a  great  number  ut  experiments 
to  determino  the  presence  of  dust  in  the  air 
during  my  balloon  a.sc .nt.s  by  the  us<«  of  nn 
Aitkdu's  dust-counter,  and  al&o  by  pas-sing  a 
known  volume  of  air  into  samples  of  liquid, 
which  have  Imh'u  subsequently  compared.  I 
have  be?n  driveu  to  the  couclu.sioa  that  dust 
exist!*  at  different  lieights,  and,  as  it  would 
seem,  not  only  in  mere  strata,  but  in  discrete 
ni;is-i<»s  po^sibiv  ef>mpM!-;(>)li'  with  vi-ibl>'  clouds. 
I  sboultl  have  a  sinular  rt'uiark  to  ituike  with 
regard  to  tbe  preeenoe  of  oartonie  aoid.  Them 
appear  to  ho  more  traces  in  mrtnin  tmr'<!,  and, 
a&  tending  to  boor  out  this  vi<  w,  i  would  add 
that  I  h«ve  mad*  sevrral  series  of  uniform 
e\posnres  wi<h  ^fn-itivf  filtns  witli  tlje  object 
of  testing  the  actinic  qu.nlities  cf  light  from 
the  Rky  atdifferrtit  heights,  and,  so  fkr  as  my 
experiments  have  gone,  it  would  app'ar  as  if 
nititude  were  not  t!io  only  factor  in  the  case. 
I  ill  the  clearest  sky^  and  in  the  same  quarter 
cf  it,  it  wou!d  seem  as  if  clouds  of  some 
'  ii-ituro  Iti*  rvi'iie  perfectly  transparent  lo  the 
observer   1k>1ow,   but   offering   resistance  to 
certain  wavea  of  light  and  sound.  Tracts  of 
air  relatively  warni'  r  ar.-  very  coinmonly  pre- 
sent above.     During  a  night  ascent,  having 
ormed  mys?if  with  a  deiioata  air-thermometer, 
to  which  I  gave  the  closest  attention,  I  found 
over  different  localities,  and  at  many  different 
heights,  sheets  or  pools  of  air,  often  shallow, 
12^  or  15"  wanner  than  tho  tempera t iir<-  of 
earth ;  and,  from  Mr.  Welsh's  records  already 
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leferred  to,  it  is  roiiroivaWe  that  romething  j 
akin  to  a:i  aerial  ^ulf  stro.im  niav  for  a  wliolu 
K-a^un  flow  but  a  few  thousuuU  feut  oluft.  | 

W»re  an  eye  so  cMmtituted  as  (o  ba  able  to  | 
sp»',  s!iy,  cumulus  ninssns  cf  warmer  air,  strata  I 
mottled  with  tracesi  of  oilier  gm&s,  aad  hed'i 
of  invisible  matter  in  fttt^pi>mioii,  one  might 
hiippn'.t-  (liaf  what  wo  dcoin  the  clt-ari'st  sky 
would  thun  up^xnir  flecked  with  forms  as  many 
ond  variotis  an  the  cloads  that  adorn  our 
suiuiuor  lii'avi'iis. 

Willi  ri  ;;iir<l  ti)  tnotinn  in  flu'  atmo-pliore,  it  1 
ntay  be  stated  that  it  the  lot  tier  uiid  broader 
alreama  ol  air  are  found  confined  within 
definite  course*,  it  is  ronimon  in  lower  levels 
to  find  tho  wmd  blowing  in  gustti  that,  as  it  1 
were,  break  up  aimleitsly  into  wandering  rills. 
TliiH  has  been  particularly  notJccablo  in  kite- 
flying experiments,  before  upper  oiurrenta  have 
been  reached.     I  submit  that  we  have  an 
analogy  hero  in  the  way  in  which  a  drup  of  ink, 
when  fanin;^  through  water  breaks  up  into 
numerous  curling  streamlets.   If  we  can  picture 
gust9  traversing  by  some  such  mode  the  lower 
strata  of  air,  it  becomes  concoivahh»  tluit  these 
may  be  ibe  vehicles  that  convey  for  a  fleeting 
interval  those  fogitivo  sounds  that  apprar  for 
a  moment  to  leap  across  gn^at  distances.  Tliese 
are  well-lwown  plienomena  in  balloon  voyages, 
whusfa  T  have  studied  with  the  conviction  that^ 
«hen  borne  upwanl,  they  are  carried  by  a»- 
loniiint:;  s'lnffs   of  iiir  Ii^'aning  or  wandering 
with  the  wind.      A  chanco  sound  that  hav 
reached  the  silence  above  by  a  "long  Fhot," 
lias  been  noticed  to  come  not  so  often  over- 
head an  to  windward  of  it»  tiourco.     Other  1 
ovidences,  too,  are  not  wanting  of  the  erratic  | 
01  sportive  course  of  Irs  or  currents.    At  up-  1 
wards  of  3,000  leet  wc  have  seen  tliistle  down  . 
pass  us  from  below,  straying  aloft  on  some  ' 
unse 'ti  "  up-draught."    Again,  wc  watcli  lh©  | 
c'oiullct  fray  out  in  writhing  wisps  and  twisting 
streamer*  betraying  the  wanton  fluctuations  | 
uf  the  stream  that  bears  it.   Professor  T^n-  { 
dall's  observations  in  Hydi^park  on  tho  fitful  ! 
hearing  of  the  Westminster  cluck,  tliough  not  j 
ri>ado  under  very  advantageois  conditions,  j 
would  Kup|)ort  tho  view  that  the  fickleni»ss  of 
lUstniit  .souiul  may  lie  in  ^rcat  measure  dui*  to 
the  play  of  various  currents.    The  ear  wa.s 
c(.ufessedly  a'vsaitvd  by  a  tumult  of  othernoiae, 
l  ul  cltMily  al  (»  (lie  jiir  travor-<'<!  was  influenc«'d  ' 
by  a  midtttude  ot  intervening  tliorouglifareii,  j 
biooks  of  buildings,  and  stacka  of  chimneys, 
%vhir!i  must  have  been  tiw  Certain  cattso  of 
ccnflicting  currents. 

Following  up  the  exporience  gained  in 
ballooning  travel,  I  have  lately  made  investi- 
gations ot  these  iugiiive  aounds  during  con-  1 


tinuous  ubservationa  carri--d  ou*  through  day 
and  iii^ht  hours  on  t*<e  Maplin  lighthouse, 
standing  far  out  at  sea,  and  built  on  frame- 
work,  agpinst  which  there  is  no  appreciable 
lap  of  water.  Here  ^omoliiiu's  tli  •  hifrhor,  and 
itgaiu  sometimes  the  lower,  galleries  catclt 
s<»and4  more  readily,  and  on  one  noteworthy 
ctvasioii  the  fii -(  -.inituK  luTnlding  t]i<» 
approach  of  a  di:>tant  titeamcr  ro&o  mooictitarily 
over  an  interval  estimated  at  ilv»  miles.  In 
this  instance  thoro  could  bo  no  argunutii  in 
favour  of  --oiitid  waves  being  tilted  either 
upwanis  or  downwards,  and  I  couocivo  tliat 
the  important  question  of  tho  inaudibility  cf 
sounds  at  certain  points  within  rliip  ninge  may 
umd  very  searchiog  investigation,  in  which 
the  balloott  mu^t  aurely  be  an  all-hnporlant 
instruiufiit  of  n-soanli. 

1  woidd  mention,  in  this  oonueotion,  that  in 
one  recent  voyage  where  the  balloon  lasily 
floate<l  at  low  elevation,  following  the  Una  Of 
the  Bath-road  westward  fn-m  Nfwln.rv.  the 
voices  of  countrymen,  and  more  particularly  u£ 
children,  wero  heard  easily  in  our  wake,  over 
distanccii  well  oxconfling  a  mile,  the  wind 
b»insc  very  liglit,  but  a  party  of  Tyrole^ 
singers  wero  tinlieard,  though  perfonning  at 
1.(1  greater  distance  in  a  direction  acroas  the 
wind. 

A  viery  special  advantage  of  researches  made 
by  an  obsen-er  in  a  free  balloon  will  always  lio 

in  the  eomph'te  isolation  of  hi*;  observatory. 
He  has  command  of  a  region  of  perfect  sileno  > 
and  tranquility,  and  he  has  the  power  of  alter- 
ing his  scope  and  station  rapiilly  and  wifhont 
disturbance.  Even  the  direction  and  rate  of 
travel  of  the  balloon  is  often  under  control  to 
a  very  considerable  exu  iit,  not  so  much  br 
i.ny  method  of  guiding,  wliich  is  veiy  limited, 
and  attended  with  obviou«  dtsadvantagiss,  bu^ 
by  due  observance  an<l  use  of  the  variety  of 
(liOse  ciitT«*iits  already  spokt*n  of,  which  arj 
often  withm  reach.  As  far  back  u-'i  the 
historic  voyage  of  the  "  Nassau "  balloon,  in 
183G,  Green's  keen  observation  and  ndniirable 
judgment  enabled  him  by  a  masterly  strokit 
of  navigation  to  avoid  being  carried,  at  night- 
fall, out  over  the  North  .Sen,  and  to  hohl  Km 
desired  course  across  the  straits  of  the 
Channel. 

The  t  rack  of  one  inBlmctive  balloon  journer 
occurring  in  my  own  exporienc'*^^  and  extend- 
ing o\er  the  mere  width  of  Sussex,  will  serve 
to  farther  illustrate  this  pdat.  In  the  Pabce 
prouu'K  tli-^  wind  was  ko  lisiht  that,  at  mv 
suggestion,  the  heavy  grapnel  was  left  behind, 
so  as  to  give  iu  more  lifting  power,  and  with 
n  lazy  drift  to  the  eastward  we  ascMided  by 
eoxy  gradient  to  a  bei(^t  of  2,400  feet,  by 
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which  thnr  wo  were  over  Peiij^r,  nnd  mainfiiiii- 
ing  thu  KOiuc  diroctiuu.  So  al>o  until  wc  hiul 
reached  3,300  feet,  ted  dropped  again  to  2,400 
feet,  at  which  point  we  were  over  Brondoy  ; 
and  there  entered  a  considerable  current  from  ' 
the  nortb-weet.  Steering  then  a  fairly  direct  | 
course*  with  sundry  fluctuations  of  he^ht  ! 
und  dinction,  an  iJtitude  of  8,500  feet  was 
reacbod  near  Hawklmrst,  when,  our  course 
being  rapid  aad  nearly  due  sonth,  we  were 
quickly  tarrii'il  over  Hit'^tin^s  old  town.  At 
this  moment,  though  the  management  of  the 
balloon  «SB  wholly  entniated  to  the  unriTaUed 
skill  of  Mr.  P«iRitr»1.8lienoer,  I  confess  I  was 
unable*  to  s<»e  any  way  to  avoid  our  droppin*; 
in  the  sea,  save  by  t-ryiog  concluaons  among 
the  forest  of  chianey-iKitB  tint  abeady  lay 
bfluw  UH.  But  tlie  diwrimijuUion  of  our 
aeronaut  was  frompt  and  unerring,  and  with 
a  dieplay  of  peifeot  judgment  *  deeoeat  was 
nuido  to  where  the  lower  weateriy  current  was 
once  again  encountered,  now  blowing  Ntiiiiy 
aIong>-shore,  and  we  were  thus  hrought-to 
near  the  verge  of  tlio  oUlb^  m  the  ootaikirta 
cf  Fairlight  GUmi. 

But  there  are  poK!iibiUtic«  in  the  balloon  for 
much  other  phyifieal  invefttigation,  and  thia  by 
virtue  of  the  fact  already  insisted  on,  that  in 
an  aeroatatic  obsenratoi^-,  we  may  remove  oar- 
aalTes  from  all  disturbing  infloenoo  of  earth. 
Mountain  obKer^'atories  ti];i.  s!  u«r  an  eleralion 
of  4,000  feet  an<l  up\vatd>.  and  even  claim  a 
certain  freedom  from  radiation  off  the  ralleya, 
by  reason  of  lower  oiroamjaoent  foffi*  but  the 
\ery  nature  of  a  mountain  is  such  that  grosser 
air  i»  attracted  and  hangp  about  its  height* 
and,  as  *  oonseqiMQOO  of  the  naii^bouAood  of 
rock  Hurfaoea  moco  or  low  heated,  currents 
of  local  origin,  won  under  most  favoumbi** 
conditions,  must  be  cun^itHntly  linding  upward 
or  downward  passaija  on  bIoimb  of  unequal 
and  varyin<i  trmporatun^'?. 

The  force  of  the  wind  is  another  difficulty  to  | 
be  reckoned  with.  It  waa  said  at  one  time  on 
Mount  Hamilton  that  the  wind  often  blew  at 
the  rate  of  (iO  niilea  an  hour,  and  that  a  greater 
%-elocity  was  never  recordetl  only  bacause  at 
that  point  tli»>  ain  inoni.'ters  carried  away. 

With    th»*   aiMitioTud    instrttninnt.nJ  aid  if 
properly  designed  {.pectroscopic  and  t«'l«;.s<-opir 
osaatmB,  it  is  reasonable  to  hope  that  at  hiycb 
elevations    wo    may   p<iictrat.'   with   ^^n.it.r  ' 
niGoess  than  heretofore  into  tite  ultra-violet  of 
the  speotnuii,  aad  even  under  conditions 
of  diminished  oir-glaro  to   photograph  tho 
mn's  corona  withnut  ocliptit'.    It  h  ea^y  to 
conceive  how  valuablo  experiment*  can  be  i 
nada  when  aU  that  is  "British"  of  the  1 
atniosphmre    is  left  helow,   dealing  with  1 


i|iic'stion'?  of  refract itm  rmd  ntlirr  proMoms ; 
und,  1  tluidc,  we  may  go  further  and  even 
>-enture  to  hope  to  put  to  a  oruoial  test  some 
of  the  marking!}  on  sister  planets  and  other 
cflcLstial  wonders  that  have  been  elsewhere 
claimed  as  visible  with  very  humble  instru- 
ments, or  else,  by  yet  happier  chance,  to 
b^inisli  them  for  good  beyond  the  liniits  of 
all  controversy. 


BISCUSSIOK. 

The  CuAiKUAN  said  they  liud  had  the  most 
interesting  details  of  Mr.  Bacon's  numerous 
ascents,  especially  as  many  of  his  etpeiineata 
Wire  uf  a  nature  quite  uuUke  any  pnviously 
ni:ui.'.  The  acoustical  c>xporinient«<  wero  of 
special  interest,  and  would  no  doubt  prove 
to  bo  of  <consideraUe  importanee.  He  oould 

ijuito  apprvtbto  what  hud  bet-n  =  lid  about 
the  variability  of  gusts  of  wind,  from  his 
own  ezperieooe  with  kites,  though  ho  was 
inclined  to  think  there  liad  been  some  exagge- 
ration with  regard  to  sternly  currents  in 
different  directions  in  the  upper  air.  It 
seemed  to  hira  that  if  thM«  were  any  fj^cat 
viiriety  of  currents,  thoy  would  be  shown  by 
the  clouds,  and  although  occasionally  they  did 
see  dottds  moving  in  diSenmt  dinetions,  yet 
on  ordinary  occasions  they  all  !>iet^'incd  to  bo 
goin^;  more  or  les^  the  snnin  way.  He  had 
watched  tho  stream  of  highest  curnis  in  the 
legion  of  the  trade  winds,  aad  it  waa  wondetfnl 
ho-.v  vti  rt  K  ill!  current  seemed  to  flow  in  the 
oppottit-'  dircctiun  to  the  trades,  tfaougli  the 
motion  appeared  very  s^ew,  and  would  probably 
escapo  tho  notice  of  the  ordinary  observer, 
unless  it  were  watched  ag^unst  soma  celestial 
body,  such  as  the  moon.  He  knew  tAie  diffi- 
oulty  thero  was  in  ballooning  from  not  b3ing 
able  to  depend  on  tlu*  eiurent  of  air.  On 
ono  occasion  lie  inado  en  o-sccnt  from  Alder- 
rftot,  with  the  intention  of  going  to  Asoot; 
tho  day  was  cloudy,  but  thr'v  pot  a>>ovo  the 
clouds,  onti,  after  a  time,  thinking  they  must 
be  about  over  Ascot,  deseended,  aad  feond 
themselvee  on  the  other  sido  of  Guildford, 
hnvin?  p^nne  in  almost  exactly  the  opposite 
dnectjuu  to  what  they  intmided.  This  led  to 
the  quorlion  of  balloon  steering,  and  he  could 
not  \u-l\y  referring  to  the  latest  reports  with 
rtgsrd  to  the  hold  adventurers  who  started 
Mjmn  two  yean  ago  to  evplore  the  Arotio 
regions.  Tliese  reports  seemed  to  have  more 
semblance  of  truth  than  some  previous  rumours, 
and  though  it  would  be  veiy  sad  if  the  death 
of  those  hrave  i  xplorers  were  confirmed,  it 
would  be  aom>  sati^acUon  to  have  a  tecord 
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ot  their  joumoy.  Scnpnil  attempts  had  re- 
cently been  nuule  to  test  tho  prtucipl€&  adopted 
by  Andree — of  steering  by  a  sail  and  a  guide- 
rope — but,  unfortunately,  they  had  been  rather 
meagre,  and  he  hoped  to  take  part  soon  in 
.some  more  thoruugli  teats  of  longer  diimtion. 
But^  after  all,  tbk  niethoJ  was  somewhat 
roii{»h  nnd  primitivr ;  and  what  the  public 
wanted  to  know  was  when  there  would  be 
a  really  navigable  bellooa.  Tliere  was,  in  his 
(  pinion,  only  one  simple  n^ason  why  ihnt  had 
not  been  attained,  and  tliat  was  tlmt  tbey 
could  not  get  the  needful  money.  Hitherto, 
all  attempts  liad  been  on  a  Vfry  small  scjde, 
and  the  balloon  of  to-day  might  t>c  comjiared 
to  the  coraelo  of  the  ancients.  It  was  a  small 
Tes>tel,  capable  of  lifting  two  or  three  men, 
and  Muiply  ilrifti-d  with  the  current.  Occa- 
sionally attempts  had  bi<eu  uuule  to  propel  a 
balloon  ai^^at  the  wind,  and  on  several 
ueeasiono  ono  had  been  propelled  at  the  rate 
of  aome  1-1  miles  an  hour,  but  they  were  only 
roibU  experiments  in  what  we  may  call  aerial 
canoes.  They  had  recently  read  about  the 
greatest  attainment  in  modem  sJiipbuilding, 
tile  Oceanic.  Hci  had  nuule  oalculaitions, 
from  which  it  appeared  that  if,  instead  of 
being  an  ocean  liner,  sho  had  been  nn  aerial 
vessel  with  a  length  of  7(X)  ft.  and  a  diameter 
ol  70  ft.,  she  wou!d  contain  8,600,000  oubit  feet 
of  hydr(5t:  'ii,  mid  would  lift  a  woip^lit  of  1HO,()00 
lbs.  With  due  allowance  for  tlie  weight  of  such 
%  structure  with  endues  of  some  2.000  horse 
power,  there  would  istiU  be  availabliB  lifting 
power  1o  carry  200  passengers,  or  soldiers 
with  their  arms,  and  he  could  not  see  any 
insnperable  difficulty  in  constructing  a  balloon 
of  that  Ki7.p,  with  enpino-  wliicii  wuuld  y(\\o 
a  speed  of  30  miles  an  liuur.  Even  if  such  a 
vessel  wete  dependent  upon  fine  weather, 
would  it  not  be  most  useful?  lie  looktd  «iu 
these  things  from  a  military  point  of  view, 
and  he  thought  mcfa  an  instrument  would  be 
of  iueuleuhiblo  value  not  only  in  a  Euopean 
war,  but  for  suoh  purposes  as  figlitin<^  amongst 
the  pathless  mountains  on  the  Indiau  frontier, 
or  the  swamp)  of  Africa.  They  had  heard  a 
good  deal  lately  about  \iniver<ii]  ppiice,  hut 
lie  thought  this  would  be  a  solution  of  the 
difficulty,  for  if  one  nation  po««eaaed  such 
powerful  Tnat'tiiiii  s,  «.ho  fonld  dominate  a'l 
utli«r4.  England,  by  posti.tsitiug  a  strong 
navy,  was  aUe  to  dictate  to  other  nations, 
and  she  would  ba  in  a  still  s| ranger  position  if 
she  po»3e.ssed  powerful  machines  capablo  of 
traversing  the  air.  Perhap^i  this  was  rather 
diverging  from  the  subject  of  the  paprr,  but 
with  regard  to  soientifie  research  also,  raovt 
extraordinary  results  would  be  attained  hy 


j  means  of  navii^abli"  balloons.  If  they  ha<l 
frequent  reporta  of  tJie  state  of  the  atmosphi-r« 
at  all  heights,  round  the  country  and  out  at 
.S4>a,  prwtieal  metrorology  would  be  very  much 
assisted.  All  difficulties,  too,  of  geogiapniciii 
research  would  di^app^ar. 

I      Admind  Sir  EniUttMIM  OmmaNMST,  K.C.B., 
r>ked  whothiT  the  m.T|^iPtic  compass  retained 
its  directive  force  at  high  elevations. 
Mr.  Psnciraii  SraKcnn  said  he  had  listened 

to  the  papor  ^vith  the  ^frciitest  ploasurf,  for 
though  be  had  hail  the  honour  of  aocompanying 
Mr.  Bacon  on  most  of  his  aacenta  this  was 
the  first  time  he  had  seen  the  photographs. 
The  m«M'tings  of  the  Aeronautical  Society 
generally  deult  with  abstruse  subjects  more 
visionary  than  real,  but  hcrt*  they  had  seen 
the  actual  iresulta.  The  last  tiiut^  ho  was  in 
tliat  room  it  was  to  listen  to  an  account  of 
a  flying  machine  by  Mr.  Davidson ;  it  seemed 
to  be  a  cross  Ix'fwet  a  a  nnwy's  pick-arc  and 
a  blacksmith's  anvil,  ond  tboug^  the  autbor 
demonstrated  theorettcally  how  well  it  would 
W(^,  he  was  not  aware  that  he  had  ever  got 
an  inch  off  the  ground  with  it.  In  former 
rlays  the  Balloon  Society  dealt  occasionally  with 
this  subject,  but  it  had  now  ceased  to  exist, 
and  given  place  to  the  Af  ronautit:d  Society, 
and  he  sliould  like  to  see  its  discus  wens  take 
•I  taiore  practical  turn.  Mr.  Bacon  had  shown 
how  a  balloon  could  be  used  us  ii  floating 
observatory,  and  it  was  evident  that  a  great 
deal  oottid  be  done  with  baDootts  even  as  they 
existed  at  present.  It  was  all  very  nice  to 
talk  about  steering  balloons,  but  there  was 
one  unfortunate  point  to  be  borne  in  mind. 
When  in  nn  ordinaiy  Ijalloon,  going  with  the 
wind,  you  were  in  an  absolute  calm  ;  but  if 
I  on  immense  aerial  machine  such  us  the  Chair- 
man had  dseeribed,  were  con«trueted,  propelled 
with  enorinuu-;  forcf,  all  tlutt  ivr-,tild  be  changed, 
and  the  pleasures  of  ballooning  would  give  way 
to  the  ordinaiy  discomfit  of  a  sea  voyage.  He 
well  reineinberp<l  how  tranquiliy  he  floatetl 
across  to  Ha>'re  recently  in  a  balloon,  and 
how  in  coming  back  by  steamn*,  he  was 
mtemipted  many  times  hi  writing  his  artide 
for  the  Tina.^,  by  occunvncea  whidi  were 
anything  but  pleasant. 

Mr.  Kmc  8.  Brvck  thongbt  one  of  tho  fitat 
things  fu  be  aimed  at  in  balloon  manipulation 
was  an  improvement  in  tlie  power  of  vertical 
motion,  so  as  to  be  able  to  rise  without  a 
fcncrifiee  of  ballast,  and  to  descend  without  a 
sacritice  cf  gas.  It  had  been  said  that  ballast 
was  the  life-blood  of  a  bidloon,  antl  it  was 
r.uickly  ozhaosted.  w.is,  of  course,  a 

d'Hieult  problem,  but  he  eould  not  help  think- 
ing that  Professor  Dewar's  achievements  in 
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liquefying  hydrogen  might  be  turtu'il  to 
advantage.  At  any  rate,  tbia  waa  tlie  moat 
iflnportant  thing;  the  dhvotion  of  fcorisontal 
motion  was 'quite  secomlary.  Mr.  Hacon  was 
to  be  congrattiliitct!  on  his  t-frifr,  s  to  explore 
liif  highi'r  r*»giou-i  ol  tiu'  iitiiu)-iph»'ri»,  for 
motoorologioal  aeienoe  was  being  kept  back 
from  tJn-  wm^  of  nipn  of  suffi(i>>nt  heroism 
to  truHi  tiu'iDM'lves  to  a  bag  of  gas;  and  it 
«M  »  grt>»t  pity  that  move  systematic  espeii' 
Iu«nt4  ( oiild  not  b«  carried  on  in  this  direction. 
Mountain  stations  were  always  affected  by 
terrestrial  di«turbanc»v*,  and  the  value  of 
ttolated  obM>nration!i  had  been  ebown  evon  in 
the  case  of  t)if  Fiffol  Towt«r.  Ho  bilu-Teil 
that  tb<»  varying  currents  depended  very  much 
on  tho  electtMMl  oondition  of  tfao  atmoiqithere, 
for  they  were  very  frequent  during  thundfr- 
storma.  Uu  had  nutde  a  number  of  experi- 
HMnts  in  Switaerland  with  pilot  balloons  when 
thunderstorms  >vere  in  progress,  and  found 
that  nnmertMW  riirr>»nts  wem  ilowinjr  in 
different  directions,  though  lie  had  no  instru- 
ments on  the  baUoona  by  wfaidi  the  eurnwits 
could  be  mpa<iured.  The  thanks  of  ail  in- 
t«reeted  in  aeronautics  wer<>  due  to  the 
Chairman  for  having  practically  rwuscitatcd 
the  Aeronautical  Society.  He  had  increased 
not  only  tlit-  niimb?r  but  the  quality  of  tlie 
members;  having  persu^ed  some  eminent 
men  of  scienco  to  join,  and  to  taka  an  interest 
in  the  siilijpet,  which  moat  tend  to  atimuUte 
invention  and  dx^ooyery. 

Mr.  G.  FiNTUM  Pbilufs  thought  Govrrament 
ought  to  find  the  money  necessar>'  for  con- 
Rtructing  aerial  machine*).  Tlie  nation  which 
fijrtt  posaeaaed  a  navigable  balloon  would  cer- 
tainly bo  in  a  poeition  to  diotnto  to  other 
powers ;  and  such  an  nrlitpvemcnt  wonld  hi' 
far  more  practical  than  any  amount  of  talk 
about  univmal  peaee.      ^When  they  aaw 

tnvr  riinionts  lik<>  that  of  tin*  T'iiit<  <l  St;it<";  or 
Great  Britain  spending  a  million  and  a-half 
on  n  battleship,  whieh  would  htk  ntterly 
u-seleRs  iti  th«>  presence  of  an  aerial  vesM-l, 
he  thoutjiit  tlu»  (lovernnient  mi'jht  reasonably 
be  uHked  to  vote  a  certain  i^uui  of  money  to 
a  ooundl  formed  of  scientific  men  and  en- 
fpneers,  to  deal  practicaily  with  this  question. 
You  could  not  expect  a  privat.}  individual, 
even  if  ho  were  a  miliionaife,  to  devote  half 
I.Ln  life  and  the  whole  of  hi><  fortune  to  a 
project  from  which  ho  would  di'rive  no  benefit. 

Mr.  Leox  Gartkr  said  an  (H^nary  siaed 
fridilWW  was  (|Uiti^  HufBcient  for  scientific  re- 
sfarch,  and  he  ilid  not  think  an  immense 
htrtu^ture,  KU'h  tlte  C'lin  rui^  n  had  alhidt'd  to, 
rendered  buoynnt  hy  gaa,  would  bo  n  practical 
Buchine.  For  the  purposee  he  had  in  ^iew. 


ft  Hying  machine  would  have  a  mtich  better 

prospect  of  success. 

The  Rev.  .1.  M.  Baiox,  in  r»'ply,  said  with 
regard  to  the  magnet,  Mr.  Glaiiher  had  reached 
great  an  altitude  us  anyone,  and  it  wan  one 
t4  bitt  favourite  experiments  to  test  the  Oiicil- 
lationa  of  the  mafKnet  under  all  ciivumstancpfl. 
He  had  never  r«<"onl>'tl  any  failun'  <f  fhi- 
directive  power.  His  own  instrumental  etjuip- 
ment  was  so  inadequate  thai  h»  oould  not 
give  any  personal  opinion  on  the  question 
rai^d. 

The  1'HAlR.MAN  then  proposed  a  cordial  vote 
cf  thanka  to  Mr.  Bacon,  whidi  was  carried 
unaaimoitslr,  and  the  meeting  adjourned. 

US  ■ 

A  Method  of  Steering 
Balloons  during  Ascent  and 
Descent, 
By  D.  BimiLK,  M.K.C.S. 

Tlie  principle  of  tlua  invention  consists  in 
giving  latend  motion  to  boUoona  by  ntiliiing 
the  rosistanco  of  the  air,  during  si»ccess;vo 
aBoent.H  and  descents,  by  uteaiw  of  a  ktgi» 
triangular  sail,  placed  between  the  hag  and 
the  car  at  on  oblique  angle  with  the  horiaon ; 
and  in  rotating;  thorn  at  will  by  meam  of  a 
smaller  rudder-^l,  which  is  capable  of  turn- 
ing on  a  hotiaontal  axis.  The  aaib  are 
constnifted  to  furl  readily. 

The  principle  was  fir:it  applied  to  a  buoy, 
depresaed  to  the  bottom  of  a  running  stream. 
Ah  it  rose  it  ooiUd  be  made  to  turn  in  either 
iliroction,  acconlinp  to  the  setting  of  the 
radiler,  and  would  procee<l  in  a  course  op/wscd 
t  t  the  ttream  if  thun  direct4>d,  and  all  by 
passive  mean^.  ^Vhen  weii^hted  it  would  act 
similarly  during  descent.  Un  removal  of  the 
wetf^t,  it  would  continue  its  course  whilst 
re-a-scentling,  and  S4i  on.  Anyone  can  experi- 
ment for  hinuall,  at  a  trifling  cost,  in  thin 
nay. 

ProHsional  Protect i  ii  obtained,  under 
date  17th  August,  187.")  \,,  ".iHU).  and  fh.« 
rrovisional  Specification  cuut<uued  tlie  follow- 
ing deacriptinn  of  the  special  apparatna: — 

1.  Tliere  is  a  pfculiar  arratij^cnunt  of  tlii^ 
ropee  supporting  the  car.  The  net  covering 
the  bag  Li  as  ustud,  but  helow  the  bplt,  bracing 
the  ropea  together,  tlie  ropes  aw  mndo  to 
cro<M,  s  \  as  to  leave  three  /equi-distant  open 

SpsK-CSV. 

2.  In  the  iixis  of  the  balloon  h  a  light  mast, 
reaching  from  a  little  above  the  car  to  a  little 
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lii  liiw  tlw  aforcsaul  bolt.  H"p<"<  ra(!i;if<'  from 
one  uf  iia  tiXtruiuities  to  the  belt,  and  Irom 
Ihe  other  to  tho  car,  so  u  to  kMp  it  in 
position. 

3.  Affixed  to  tlie  lower  part  ol  tliia  mast 
are  cockets  for  the  reoqition  of  rads  or  jrard- 
arms.  M  the  aockets  work  on  hingea  verti;* 
cally. 

4.  Tliere  nro  thro«  cL-ii'f  yarfl-nmw  oor- 
reapondini;  t<>  tliu  three  open  >>pacos  botwecn 
the  ropfs.  Two  of  them  nulijiti'  from  the 
mast  horizontally ;  the  third  when  in  position 
i«  at  an  an^e  with  the  horiMn.  The  distant 
eudn  of  these  three  rod«  ave  oonneoted  by 
liglit  cord<«. 

6.  Within  the  apace  formed  by  them  cordi 
lies  the  snil,  nttaohe<1  hutlt  to  the  coriK  and 
to  tho  rods,  so  that  its  figiirn  is  that  of  thriHJ 
triangles  in  ono  ( prosentijig  a,  concavo  .surfoc? 
to  the  r0fli«tinK  air).  An  cpeniag  la  left  vwt 
tho  car  to  allow  the  rope»  to  paWi  and  for 
inspect  ion  of  the  balloon. 

6*  Pulleys  are  attached  to  the  upper  part 
of  the  uprip'if  ma-~t,  nwr  wMcli  (f)nls  play 
(or  drawioj;  up  tho  yard-ann»  when  furling 
the  aait.  The  yard^nna  are  also  attached  to 
tho  car  by  other  con!'. 

7.  Tho  large  hu\  c.in  be  rexersed  by 
shortening  ono  of  the  yard-arms  (that  extend- 
Mi^'  to  the  apex  of  the  sail),  a  deeper  .socket 
bi^iMi;  provide<l  for  this  yard-nmi.  Ti  p  ntlu  r 
yard-amis  maintain  tho  fwnw  posicion  (hori- 
rontal)  during  both  aacent  and  descent. 

8.  Tlicrt"  :i  fourtli  yard-arin  capi'ilc  of 
being  rotated  on  its  axiis.  Tim  red  paseeii 
throofdi  A  ring  at  the  bi-aeotiom  of  the  oord 
joining  the  two  horizontal  armi  af  the  larger 
sail,  and  beyond  this  point  bears  a  fi'ih-tail 
I  udder,  whicli  bHng  inclinod  by  rotation  more 
cr  lem  obliquely,  rotato<  the  balloon  in  either 
direction  when  it  is  a.scending  or  d  '-^* ''tKlini;. 
(VVhen  vertical,  wliich  is  ita  normal  or  neutral 
poritkm,  the  rudder  further  aerree  the  purpoae 
of  ateadylnff  (he  balloon  in  ita  course,) 

Tt  shoul«l  b(?  mentioned  that  tho  principle, 
thoug^h  indepjadently  di»iOovon'(l  by  the  pr:'- 
wi.t  writer,  had  occuired,  ton  \i  ;ir--  eariier, 
to  Monsifur  Mciiicr.  of  Frainc,  wim,  liowrver. 
applied  it  diriereully,  namely,  b^-  wings  and 
rudder  attached  to  the  trident  part  of  the 
l  ag.  I  wa-4  in  happy  ignoranc}  of  thii  for 
twelve  months. 

Now  comes  the  question.  How  are  the 
contitiitou*  ascents  and  d»»NOi^nts,  nniuisitc  for 
rendering  the  invention  effective,  to  be  carried 
out  ? 

Mmuieur  Memer  adopted  the  old  prindpte 

of  hot-air  ballnon*^,  and  fnr  the  purpose  em- 
ployed an  euormouii  Argaud  burner,  with  a 


nu'lallic  chimney  Home  2  ft.  in  diameter,  and 
by  t  tuning  tho  burner  up  or  down  Le  hoped 
to  aacend  or  deaeend  witb  eaae.  Bnt  to  the 

l)*?st  of  my  rw  ollfotion,  at  every  eTix»rimt»iit 
ou  »  large  scale,  tiie  bellooa  vm  wrecked  by 
flames. 

The  principle  which  commended  itself  (o 
me,  and  ■which  answere<l  p»»rfectly  in  the 
case  cf  buoys  luider  water,  was  that  of  com- 
precision  and  relaxation  of  the  oimtcnts  of 
♦  lie  balloon,  or  rather  hnllonns,  for  I  emploviHi 
tbree  of  ccjual  size,  enveloped  in  bepirate  uet», 
braced  together  by  a  triaofnitar  web  at  the 
Hummif,  anil  liavincr  a  powerful  ropt'  jiaaHin;.' 
from  the  centre  of  this  to  a  winch  within  ea«y 
reach  of  tho  car.  In  place  of  the  usual  ring 
or  belt,  there  was  a  fttout  fi-amework  of  roda, 
formhi;,'  a  Iiorlzontal  triaii^'lf,  to  which  every- 
thing was  attached,  each  of  the  three  nets 
having  its  8i)ecial  rettex,  and  the  yard-arms 
of  the  larj^'c  sail  being  at  the  mid-points 
of  the  sides.  I'nder  ordinary  pressure  the 
balloon  would  ascend  to  a  sufHcient  height, 
and  then  *  few  turns  of  the  winch 
wo-i1d  o.uis-'  it  to  dc^c-JMid  far  enon^li  fi  r 
working  purposes,  wlH?a  iibor.itinn  wouhl 
again  cause  the  balloon  to  ascend,  and  so  on. 
A  small  addition.ll  pn-suti'  p?r  sq.  foot  would 
suffice  to  cause  descent  tlu-oughsome  huudriHii 
of  feet. 

■   >>»  — 

How  Birds  Fly. 

By  T.  N.  Hugo. 

llow  birds  fly,  arnl  what  \a  the  force  em- 
ployed to  sustain  and  propel  thcw,  has  been 
so  often  diacusaed  that  moat  would  think 
the  subject  exhaustively  explained  an  I 
thoroughly  uodtrstood.  Yet  it  is  doubtful 
whether  buch  is  tho  case,  seeing  that  many 
now  arc  incliui>d  to  ascribe  the  phiMiom-monaot 
forward  fli^lit  to  tlif'  rnr>'ature  of  the  turfaee 
of  the  wing.  Another  view,  and  a  nearly 
<<ppuftito  one,  is  tliU,  that  the  win^s  chief 
Itinetion  is  tluit  of  M.^faining,  and  has  but 
slight  propelling  property,  and  what  pro- 
pelling power  the  eurrature  of  tlie  under  sur- 
faci^  endo^v>  vving    with,  i*  exerted  m 

giving  a  lorw.nd  course  to  tho  wing  itself  iu 
ilH  descent  ;  tills  ii  the  view  that  will  hi 
sought  to  be  worked  OUt  in  this  paper.  Itt 
allowiug  tliat  the  "curvature"  (whicl>.  in 
tUia  paper,  is  to  have  the  special  meaning 
of  *•  the  enrvatnra  of  the  under  anrfaoe  of  tho 
wing")  is  answerable  for  the  forward  connse  of 
th<^  d.  scending  wing,  when  struck  with  energy 
dowiiwanlK,  it  doi'ii  not  necessarily  mean  that 
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H  hu  any  port  in  ilte  urging  forward  of  ibe 

IkkIv  tf  tln'  TiinI,  t!u>  wing*  bfiim  juiiii>«I  (<j  the 
body  oa  movablu  iiiui^ett,  can  biivc  a  mot  tun 
r<>strietcd  to  tbenwelTM,  and  this  proporty  of 
tlio  eurviture  is  siiii)  ns'd  to  oldy  influencf-  tho 
(i  "(  'julin'^  ^'■in';;.    TTii-i  may  app 'nr  to  ditninUh 
t'le  iiupurtaiicu  attaflKtl  tu  Uie  curvature  cf 
the  wing,  leaving  out  of  view  the  known 
gTratcr  sustaining  capabilities  of  fh"  concave 
surface,  but  without  a  curvaturo,  that  is  a^i 
plain  miifaces  onty,  tbowingit,  in  their  descent, 
would  take  a  vertiad  course;  now  the  cc'Utrj 
of  support,  which  is  undomeath  the  wings, 
must  aooompany  the  centre  of  |*rairity  of  (he  { 
flying  object  to  sustain  it  lioriKon tally,  t!-.e 
tentro  of  support  lagging  behin<l,  as  would  b} 
the  case  in  a  vertically  descending  wing,  would 
cause  the  body  to  swing  round  it  and  then 
direct  its  course  ho-.id  dowinvards.    This  gives 
a  Kuificient  importance  to  the  pro|)elUng  pro- 
perty of  the  wing;  thou|^  restricted  to  the 
win^  only,  it  U  sf  >n  to  bo  indispensable  to 
flight.  'Hiat  the  forward  din»ction  taken  by  the 
wing  is  automatic,  a  result  of  the  action  of 
the  iiir  on  its  imd?r  surface  may  be  learnt 
ficm  the  dissection  of  the  wing,  whicli  sliow^no 
special  muscle  for  this  purpose,  and  that  the 
great  muscles,  the  elevator  and  the  depressor, 
do  not  expliiin  it  either  is  e.isily  ohs<^rvr.l  hy 
causing  the  pectorals  of  a  quite  freslily-killeil 
bird  to  work  slowly.   Moreover,  iu  free  flight,  a 
bird  when  gradually  dcgcendiog  with  slowly  flap- 
ping wing,  also  when  the  tendency  to  fall  has 
been  to  some  extent  counteracted  by  a  stored  up 
momentum,  as  in  full  flight,  tbowing  does  not 
take  a  forward  direction.  In  these  two  Inst  ca  cs 
the  wing  is  elevated  and  depresiicd  to  a  very 
slight  extent ;  the  higher  the  wing  is  raised 
the  sooner  must  it  bo  depros^,  as  with  nn 
tipraised  wing,  the  body  ii   almost  un.siip- 
ported  and  b^in.s  to  fall ;  that  meaiis  tliat  it 
must  )>i-  fuergetically  depressed,  and  not  untd 
tln'ii  doe-  tlii->  action  of  the  curviituro  conn 
into  play  ;  so  the  wing  unites  in  it«  shape  an  i 
ftutom:itie    prcpelling  property,    the  most 
favour. itili'     sustaining    snrfaop,    th<>  fifdiii; 
closely  to  a  b(Kly   mnuhled  to  a  form  to  givo 
the  leMiNt  surface  to  the  msistanc?  of  the 
inertia  of  (h«'  air,  availed  of  hy  the  falcon  in 
itH  swoop  and  hy  the  gannets  and  terns  in 
tleir  head-long  dives,  also  the  piesen-ation 
of  tl:at  advantageous  shajje  a'hen,  on  the 
gronnd,  with  wings  folded,  they  m:iy  hf>  ex-  ' 
pos.ed  to  a  strong  wind;  a  striking  example 
of  efficiency  gained  ^in  the  simplest  manner. 
Tlmt  tlie  forward  action  of  (ho  wing  does  not 
drag  the  body  of  the  bird  with  it,  will  re- 
ceive cottfirmatiott  in  the  conndertion  of  the 
followiiig  phases  of  Qi(^t.   A  kestrel  while 


hoveling  oi-er  a  meadow  or  cornfield  h  seen 

(o  beat  its  win^s  in  a  most  euer;ii  fif  manner, 
and  ulthuugh  they  have  a  btrungly  forward 
course,  the  bird  does  not  change  its  poaition. 
A  pigeon  wisning  to  reach  the  cave  of  tho 
fiinn  building  under  which  i>  has  bwni  f  'eding, 
do 's  so  by  s(rokes  of  (he  wing  of  the  fjreatest 
amplitude  in  a  downward  forward  direction, 
the  forwanl  position  of  the  centre  of  gravity 
drawn  back  much  as  poiiiuble,  the  body 
hang«  vertically  between  the  joints  of  the 
humerus,  and  tlio  cons/i|Uence  is,  (hat  though 
with  energetically'  forward  dcscanding  wiii^-i, 
the  flight  n  veiiioally  upwards,  these  examples, 
verified  bj  instantaneoua  photographj,  thongli 
by  no  means  exhaustive,  go  to  prove  that 
the  fom-ard  cour»3  of  iho  witig  tines  not 
mean  the  timnslation  of  the  body  of  the  bird, 
though  it  proves  its  sustension.  As  thrrf  is 
DO  doubt  that  a  bird  travels  in  a  forward  hori- 
zontal direotion,  or  in  anj  direction  it  pleases, 
and  if  this  is  not  due  to  the  shap:>  of  the  wing-i 
nor  to  the  speed  at  which  (hey  may  bs  worked, 
one  must  look  for  something  else  which  is  nn 
constant  a  characteristic  of  a  bird  as  wings, 
nru!  which  is  iffleperident  of  any  eccentrir  iti  s 
of  appendages,  i  bis  indispensable  quality  in 
recognised  as  the  greater  weight  of  the  bird 
(o  an  equal  mass  of  the  medium  in  which  it 
travels,  and  tj)i&  ii  true  of  every  animal  which 
has  chosen  the  sanUr  means  of  progreasiun ; 
it  might  conceivably  have  been  otherwise, 
sonu-"  might  have  portinily  lightencnl  them- 
selves by  enormously  inflated  air  receptacles, 
a*;  is  now  done  in  •  small  degree,  to  terrify 
their  enemies,  by  some  species  of  lizards,  etc. 

It  can  now  be  stated  that  the  greater 
specific  gravity  of  the  flying  olijeet  ia  the  eanse 
both  of  i(.s  horizontal  flight,  of  its  descending 
(light,  at  'I  partly  of  its  ascendiag-forward 
flight ;  of  course  the  ireight  of  the  objcot  or 
animal  that  is  to  fly  must  be  in  such  a  ratio 
to  the  sustaining  surfaces  (hat  they  are  able 
to  clcTato  and  support  it ;  it  is  in  the 
weight,  tha*^  v,e  are  to  find  the  explanation 
of  forwanl  fli<;ht  in  as  Tiujhile  a  nii'flinin  as 
the  atmosphere,  in  which  the  first  great  dilUculty 
ia  to  raise  and  support  a  weight,  and  this  must 
and  do*>s  appear  surprising— the  wings  being 
limited  to  elevating,  sustaining  and  guiding 
surfaces. 

The  failure  of  the  balloon  to  travel  ia  any 
<'c>irccl  dire<  tion,  is  an  argument  m  favour 
that  a  greater  bpecitic  weight  tlian  the  Hur- 
rounding  air  is  a  neoeenty;  the  balloon  being 
of  either  less  or  eqin!  specific  gravity  to  the 
surrounding  air,  it  has  either  an  elevating 
or  sustaining  force;  but  it  is  only  a  bubble 
Coating  in  or  upom  a  cuRentj  ai^  quite  de> 
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ppmlent  on  that  current  tor  its  movements. 
Surh  a  liinit«d  power  of  translation  wouUl 

not  '^iilt  an  Jiiniuil  hnnni;  to  i  Im  -r  av  seek 
jl;>  tuuii,  4iul  tu  mail,  the  balloon  is  of  little 
ir.on*  iiM .    By  those  who  have  nuide  experi- 
ments w  ith  im'<  iKinically  driven  flying  iiioiL  K. 
weight  haa  been  found  as  necessary  power 
to  raiae  the  model  from  (he  ground ;  it  can 
be  aeen  in  the  iiucce<isful  free  Sfinf;  modeU 
of  Professor  La»f»ley.  L   Ilsrjfrnve,  aiiil  Ilerr 
Kre.vi,  that  they  liave  endeavoiir.'d  not  to 
eliminate  weight,  but  to  keep  it  within  reaaoa* 
nble   bounds,  and  to  phicc    if  in  n  proper 
position.    Thin  lewids  to  an  all  important  (|u  di- 
iic&tion  of  the  abore  statement  "that  weiglit 
is  ne<p>isary  for  forward  fliKht "  which  i», 
that  "  wei>;ht  in  a  proper  iA>  ition  i,  ii-  e  -s.vir}'," 
This  poiiilion  is  a  forward  one  in  the  liody  of  i 
the  fljrinK  object,  bat  how  far  forward  dependa  | 
on  tiir  iiniotint  of  tho  support  and       fti<-  iiio-  ' 
Inlify  of  the  support  nig  suifatf'*,  not  merely  in  1 
tatcin);  any  angular  position,  bnt  in  amplitude  I 
ami  direction  with  rosp^ct  1o  the  position  of 
tiie    forward    weight ;    in  other    words,  an 
intermittent  support.     The  intermitlency  of 
the  anpport  ia  neeemary  to  allow  of  the 
position  of  the  Ct'ntre  of  grsixity  to  be  taken  ' 
a<l vantage  of,  c.therwise,  if  the  btdy  of  tho 
Dying  objects  were  cMtinuously  supported, 
either  the  influence^  of  the  position  of  gravity 
would  bo  nullified,  or  if  carried  far  enough 
forward  would  merely  give  the  body  a  list  iu  . 
that  dire<rtion,  but  in  neither  caw  would  hoiri-  I 
Kontal  flight  he  po»;*.il)lo ;   in   r  v  rv  j  ia^*'  of 
a  binl'i*  flight  is  this  intenuitl*>uey  of  support  i 
clearly  peroeiTable,   in  rowing  flight,  the  in-  j 
trrmittency  of  support  ii  when  tLe  wing  is 
raisi'd,   which   takes  about  one-third  of  the 
duration    of    the  full    !»troke,    and    it  is 
to   this   regularity    of   intermittency  that 
the   high    nito    ol    spe«>d    r;\n    he  nttaine*! 
in    rowir(5   ili^ht  ;    as    momentum    is    du.<  j 
to  the  ri>gnlarity  of  the  recurrence  of  a  motion,  | 
it  can  be  i<|ii:il!y  clearly  simmi  in  Miiling  f1i;;Iit 
when  the  bird  on  outstretched  wings  is  sup- 
jeeted  to  the  intermittent  supptu-t  given  iiy 
the  succeeding  air  waves,  but  it  is  owing  to 
the  irivgularity  of  intensity  and  dir<><'tiiin  of 
thti  air  waves  that  sp^H^d  in  mailing  liiglit  is 
never  great.  ] 
Tin-  vlior!  fll^lit   mill  un-iiti'-fac; ory  n'sults  ^ 
oi  free  flying  models,  which  is  such  a  vexation  i 
and  wearineM  of  spirit  to  thoiw  who  ha;^.  tried 
i.*  lenrn  anything  us:>ful  from  their  flight,  is 
caused  by  the  diflicuity  of  devising  menna 
fur  automatically  adjustiog  supporting  surfaces, 
which  would  counterpolae  at.  one  moment  tlie 
effect  of  the  weight,  at  another  jielding  to  it, 
and  again,  ovcrcomiug  iU  1 


A  striking  exiimplp  of  this  play  between 
veiyht  it  -  s(in|„pr!  to  be  s 'en  by  watch- 
ing a  atlvaiiring  ag:uii-t  a  strong  head- 
wind, slowly  tlcating  forward  on  outstn'telM-d 
\;-ing(*,  which  are  in  closesit  touch  with  the 
instaiitani'oii'^Iy  aiul  constantly  changing  \viii<l, 
now  with  drawing  support  with  }urlf<*losed 
and  almost  dowd  wing<,  and  giving  full  play 
to  its  weight  as  the  hreoze  freshens  and  as 
the  atmosphciic  wave  ebbs,  giving  the  full 
support  to  itH  grandly  outstn  tched  wings,  a  by 
no  means  inipiriling  tight,  it  must  be  confessed, 
to  the  beholder,  if  If  oiw  who  bdiexen 
and  anh'Utly  hopes  for  the  solutu»n  of  the 
human  flight ;  but  there  is  this  to  be  noticed, 
that  the  bird,  hovering  over  a  river  bearing 
with  its  currcTit  some  of  the  garbage  ol 
a  lar^jv  town,  is  keenly  scanning  the  aur- 
fiices  and  with  liead  tarttinf;  iVom  s^d.>  to 

^id';  iiotViing  is  to  be  pass' d  tliat  is  food. 
This  i>hows,  hurely,  that  tlie  binls  brain  is 
not  occupied  by  the  varying  intensities  of  an 
instautiineously  eluinging  support,  that  all 
tl.*  -  •<'xr|uisite  balance  does  not  trouble  it 
witii  a  thought.  Perhapn  tliis  givea  some 
hope  that  it  is  not  beyond  the  ingenuity  of  man 
to  d  >vi  ea>i  efficacious  a  combioation of  weight 
and  support. 

It  would  aeem  certain  that  no  aurface,  or 
grouping  of  surfaces,  can  sustain  a  weight 
in   the   air  ;    a  fall  can   be    impeded  and 
directed,  but  not  prevented  ;  birds,  though 
provided   with  the  best  oonoeivaUe  sur- 
faces for  abstracting  support  from  the  -tir 
cannot  sustain  themselves  on  outstretched 
immovable  wings ;  a  single  wing  faiJa  directly 
to  the  ground,  aa  do  a  ftair  of  expanded 
joined  wings  separated  from  tho  body  of  the 
bird.    From  this  it  is  seen  that  a  wing,  in 
an  atmo^piher*  of  mat,  has  no  such  extra- 
ordinary property  of  sustentation  by  which  It 
cm  sustain   its.>li ;   tlu!>  support,  btith  fur 
wings  and  body,  is  found,  either,  in  the  for- 
ward  or  upward  waves  of  tho   atiuospln  i  .•, 
more  restless  even  than  the  great  masses  of 
water,  which,  meeting  the  under  surface  of 
the  wing,  give  iip  their  energy  of  movement, 
which  directed  against  tli.'  infliH'iic-  of  grav- 
ity,     sufficient  to  counteract  or  more  than 
counteract-  it,  or  by  muscular  eneigy  the 
wing  strikes  the  air  with  a  spet-d    which,  «s 
it  wep\  sui-piis's  it  into  not  yielding  <iuickly 
and  the  result  i%  n  re-action  nearly  equal  to 
the  energ\'  used.    In  both  caB?8  the  direct  ion 
04  flij^ht   is  the  tlir.^ction  of  the  diagonal  of 
the  pandlei  composed  of  the  downwanl  for- 
ward force  of  the  centre  of  gravity  and  the 
I'.pward  re-act  imr  or  thnist  expressed  in  the 
centre  of  pressure  tmder  the  wings. 
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Thf'  importance  of  this  position  of  gravity 
ts  seen  tiy  the  fact  that  all  else  is  subordin-  < 
•t«.»  to  it— it  determines  <ho  spped,  Ihefcforo  1 
the  frcqurnry  of  the  beat  of  the  wings.  It 
18  not  the  frci^ucnry  of   the  beat  of  the  ^ 
wings  that  causes  s|»eed»  bat  specfl  that  caiiKOs 
tho  fniqupHcy  of  tho  hvnt  of  iho  wings,  in  | 
ether  >vor»1^,   tli<<    n<>r'<'ssify  that  i\>^  winj^n 
arc  uniifr  ot  tiiriii4iiii«^  a  hufficient  tiuppurt  , 
i<t  tke         (Uretjtion  to  a  hodj  whioh  by  the  | 
irtrrmittoncy    of    thi'^    '■iippnrf    has    h  >L:iin 
through  tho  influence  of  the  position  of  its  ^ 
centre  of  ^vity  to  fall  forward:  to  this  is  j 
due  all  the  cliffi-rent  ni<:<l 's  of  fliVtit. 

In  the  nataUnr9  the  |KMUtiua  of  the  centre  , 
of  gravity  is  far  fonraid,  eonvctecl,  when  on  | 
the  ground  by  arching  the  neck  haekwiuds.  It 
is  so  far  forwarrl  that  sailing  flight  is  impossil>ie, 
and  the  wings  have  to  b<^  used  at  a  high  rate  i 
pf  speed,  to  givo  the  necemarjr  support,  and  { 
to  <iisturb"-  the  positiou  of  tliat  support 
m  short  an  interval  as  possible;  the  bhape  . 
of  the  wings  governed  by  1h«9  necessity  for  | 
speed,  aro  narrow  and  sharp-pointed,  gi^nng 
the  weight  of  tho  anterior  ndge  the  more 
preponderance.    Theae  birda  alto  have  no  tail 
to,  in  any  way,  disturb   the  inline  net'  if  the 
position  of  the  centre  of  ^rarity  :    in  those 
birds  we  see  the  perfection  of  rowing-fliglit.  ; 

The  raftartMf  on  the  iAher  hand,  are  what  | 
may  bo'-  callfrl  cvonly-halarKNMl  birtls,  a  short  ■ 
neck  opposing  a  hu;gcly  de'veloped  tail,  the 
centre  of  gravity  is  in  bnt-  a  alightly  forward 
position,  their  broad  win;j,-,  msirly  tho  half 
of  their  l':'ng;th,  ore  usic<l  dwiiberately,   and  I 
they  are  amongst  tho  best  sailors ;   a  pro-  : 
fortionally  large  surface  beii^  noc  s^an*  to 
the  flyer  relying  oa  tlie  irregular  pulsations 
•of'  the  uir. 

hi  the  first  moments  of  flight,  iifhen  the  ; 
bird's  effort >i  arc  to  ^aiu  a  fonvartl  u<otion,  so  j 
ueoeesary  in  order  that  the  wings  be  curried  { 
post  the  layer  ol  air  already  disturbed  by  it*i  ' 
■troke  on  to  another  which  has  it«  im  rtia  | 
to  yield,  as  a  re-action  or  support.    In  this  , 
endeavour  the  forward  position   of  gravity 
is  of  high  importance,  before  niomentam  can  ; 
I.ave  b«'<>ii  afCjuired,  as  few  birds  eon  niiso 
tbeniisielves  vertic^ly  from  the  ground;  the  i 
laiger  the  bird,  the  less  haw  tbej  this  power ;  I 
the  vulturo  i;  a  fast,  prisoner  in  an  enclosure, 
such  as  a  hedge,  which  preventa  it  from  com- 
mencing its  flight  with  a  preparatoiy  ran.  The 
great  amplitude  with  which  the  wings  are  used,  : 
when  riving  fron\  tln^  pronntl,  fjives  tho  op- 
portunity to  th?  forward  position  of  gravity 
to  exert  its  full  inJiuenoe. 

The  r»>Iati(>ns  iM'fw-M'n  thp  position  of  gravity 
and  its  support,  as  they  exist  in  the  bird,  must 


Ih'  alhnvod  to  have  this  important  roli'  in- 
flight, vix.,  that  of  enabling  it  to  take  any 
dcflired  direetion  in  the  air,  to  whioh  is  lent  the 
nrore  probability  from  the  fart  that  nature 
generally  makes  a  virttM}  out  of  uccc^i^ity, 
and  in  thri  case  has  made  a  virtue  out  of  the 
intonnittent  support  netiessary  to  the  reeipro- 
iKtioii  v^f  the  wing  nm!  of  the  intrr- 
iiiittont  support  affonlrd  by  tiio  atmo- 
spheric waves  and  of  tho  grtMter  Kpecifto 
gravity  of  thf  (lyin;;  obji-ct.  On  a  first  con- 
feiU.>ration  tlK-s.>  would  certainly  appear  luw 
pnmiisini;  means  by  -which  fli^jbt  toould  be 
ePcctrd  ;  liu(.  if  ii;ituri'  lias  tluis  employed 
these  simple  me4in<)  which  mnx  always  to  hand, 
to  brini;  about  fli^t,  thoy  are  deserving  of 
tho  elos(Mt  Bt«dy  of  the  inventor. 

With  tJio  above  vie w^i  in  nindacursnryoxum- 
ruivtion  lof  tho  tarious  metms  proposed  to 
enable  man  to  fly  will  conveniently  close  thi^ 
paper.  It  would  "=0001  that  if  aerial  screws 
are  UitcU,  verticil  screws  are  only  necessary, 
having  a  feathering  action  insuring  intermit;— 
tency  of  support.  If  wings,  proportionally 
similar  to  bird«,  they  must  have  energy  ii\ 
command  to  be  sure  of  sostenlion.  It  cannot 
be  disrsigaTdcd  that,  by  this  metho<l,  finality 
must  he  scon  reached,  though  it  is  probable 
that  it  is  destined  to  play  the  most  impor- 
tent  role  in  the  infancy  of  nmn-flight;  bal- 
loons ami  Tn;)chiner>  iwitli  imniOkrablf»  aero- 
planes are  not  practical,  but  much  could  be 
said  in  favour  of  n  maehuie  that  rmdd  he 
partially  lightened  by  means  of  gns  if  its  bulk 
rculd  he  ibrout^t  within  practic»i  bounds. 
It  will  probably  not  be  disputed  that  if  man 
weighed  only  10  lbs.,  be  would  have  flown 
long  ago  ;  liut  it  is  because  he  ueiglis 
usually    between    lot)   and  lbs.  that, 

though  fliglit  has  been  «  cherished  idea  for 
ct'nturies,  it  lias  not  yot  liofn  arccanplislted. 
This  ougltt  to  make  those  pauso  before  the}' 
commit  themselves  to  the  belief  of  the  pos- 
sibility of  airships,  atlan tic-liner  dse,  goiig 
at  lightaing  spdcd  thfough  the  air. 


Koch 's  Flying  Machine, 

Herr  Kcch,  who  lias  been  experimenting  in 
aerodynamics  and  with  aerial  propellers  for 

many  years  ])ast,  has  just  completed  a  larne 
model,  which  is  on  exhibition  in  Munich.  The 
machine  has  two  pairs  of  Buperposod  Mroplanca 
and  a  tail,  with  a  large  propeller,  on  the 
featherinsr  |wddle-wheel  principle,  in  the  centre. 
He  proposes  cventiuUly  constiiu-tinj:  an  appa- 
ratus with  H  total  area  of  about  lut)  square 
metres,  and  a  total  weight  of  G<K)  kilos^,  provided 
with  a  4 -cylinder  hensine  motor  of  S4  horse- 
power. 
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Wind  Averages, 

The  following  tables  »t©  extracted  from  a  very  iatcresting  paper  by  Mr. 
Motnmui,  publnhed  in  the  Journal  of  the  lloyal  Meteorological  Society  :— 

TABLE  IX. 


Dia£CTio^  OF  THK  Wixn  *T  GnKKNWtcii  FitoM  1H41-90,  LKin  r  Ki.  rnosi  IIoi :iu,Y  Onsr.nvATioNg. 
Hkax  Nvmwft  or  Boein  tbb  DnwcnoN  was — 


UonUis. 

N. 

NE. 

E. 

a. 

aw. 

W. 

* 

Cklm.  1 

.Taniinry  .    «    ,  , 

riO'Ci 

- 

72'i^ 

J.      1 1 

«'i  U 

*t  -i  if 

February  .... 

710 

K.V1 

TjOO 

40-.» 

71-4 

I'.tH-ii 

81-5 

40-5 

39-4 

March.  .... 

!in-7 

1(m;7 

4.V1 

57  3 

182-!> 

•tl-O 

r/jo 

3y-a 

April  •   •    .    .  . 

88*4 

183-7 

{n-H 

4r,-9 

5M-2 

151j-I 

70-4 

4«-» 

28-ri 

May  

97-S 

147-9 

77-1 

42-8 

fiO-!) 

1X3-5 

fi5-8 

.13-5 

Juno  

fi8-'2 

1»00 

50-2 

400 

55-9 

2l'^■<\ 

'•4-0 

4«-G 

2S-9 

July  

740 

72-8 

ai;-3 

27-7 

fi3-5 

115-1 

61-7 

S8-9 

AURllSt  .... 

(■.s-4 

r>Hi-7 

4.3-3 

fl4-y 

iV2i) 

25(;s 

110-0 

470 

51-1  , 

S<'pt<!nibcr   .   .  . 

710 

100-2 

47-4 

4AH 

01-1 

212  1 

Hl)-fi 

34-3 

00-5 

October    .    •   •  . 

73-4 

73-4 

50  2 

r>  4  0 

70-8 

212-4 

08-5 

4.VH 

November    .  •  . 
Deoonbcr    •  •  . 

MM 

7H-.3 

50-4 

50-5 

«)-» 

iWll 

7H-0 

47-8 

44-ti  j 

09*9 

61-4 

44-5 

48-0 

77-2 

335-2 

106-4 

45-G 

55-8  1 

.  .J 

Total   .  .  . 

045-0 

1090-0 

(V50-3 

m-0 

1 

828^ 

2300-6 

1092-d 

mi 

5271 

TADLE  X. 

Dnccnox  or  nut  Wcc»  at  Gsssiiwich,  lOtl-OO.  Miax  Vmam  or  Dm  rr  nuw  nuni 

TBS  roixowixo  DiBKcnoNs  t — 


Uoatlu. 

« 

1 

N. 

K.e. 

B. 

& 

w. 

Calm.  1 

Jnnunry  .... 

C-5 

fi-O 

1-7 

c-s 

4'2 

9-0 

3-8 

1*4 

20 

Februftvy  .... 

2D 

8-5 

21 

1-7 

80 

ft-3 

3-4 

1-7 

1-0 

March  

."•'.) 

4-4 

2-8 

1-0 

2-4 

7-fi 

3-8 

'zr, 

r? 

April  ..... 

3-7 

55 

a-8 

2-0 

•2-4 

0-5 

2-'J 

20 

1-2 

May  

4  1 

G-2 

3-2 

18 

2-5 

70 

''l 

1-4 

1-5 

June  ..... 

37 

3-7 

2-3 

17 

2-:) 

'Jl 

2-0 

1-2 

Jnly  

81 

3-0 

1-5 

12 

2-r. 

11-0 

4-8 

'2-2 

AORUSt  .... 

2*9 

S-9 

1-8 

1-4 

2-6 

10-7 

4-6 

2-0 

2-1 

ScfrtflRibor  ... 

8-0 

4-9 

2-0 

1-8 

2-6 

8-7 

HH 

1-4 

2-5 

October  .... 

31 

3  1 

2  1 

2-2 

8-3 

8-8 

41 

1-9 

2-4 

November    .   .  . 

37 

83 

21 

21 

8-8 

8-4 

8-2 

20 

1-9 

Deoambor    .  .  . 

8-9 

2-0 

1-9 

S-O 

8*2 

9*8 

4-4 

1-9 

23 

Total    .   .  . 

89-5 

454 

27-3 

22-3 

1  34  4 

106-4 

1 

45  5 

22  4 

22-0 

TABLE  XI. 


DmacnOK  or  thb  Wdid  at  QaBiinricB,  164l«90.  Ha&a  Pemsmtaos  FanqioiiieT. 


Udallit. 

R. 

E. 

S.E. 

a 

aw. 

w. 

N.W. 

1 

1    January  .  . 

8-1 

y-8 

5-5 

7.» 

13-4 

321 

12-2 

4-0 

C-4 

February  .  . 

10-5 

12  5 

7-4 

00 

10-5 

•2y-3 

12-0 

00 

6-8 

Mnrch .    »  . 

120 

11  3 

y2 

01 

7'7 

•240 

12  2 

7y 

r,-4 

April  .    .  . 

12  3 

18  4 

127 

0-5 

«  1 

21  7 

y-8 

0  5 

40 

Maj   .  .  . 

131 

lyy 

10- 1 

5-7 

82 

24  7 

8-8 

45 

4-7 

Junp   .    .  . 

12  2 

12-5 

7-8 

50 

7-8 

30-5 

131 

0-5 

4-0 

July    .   .  . 

u-y 

y« 

4-y 

3-7 

8-5 

35-5 

15-5 

7-0 

5-2 

Aut;u8t    .  < 

9-2 

9-2 

5-8 

4  7 

8-4 

34-5 

14y 

0-4 

0-y 

Spptombcr  , 

0'9 

18*8 

0-0 

0-1 

85 

20-5 

12-4 

4-8 

8-4 

Octolxr    .  . 

y-y 

yy 

0-7 

73 

10-7 

28-5 

13-2 

01 

7-7 

}CovfialK.r 

1-2  4 

loy 

7  0 

70 

111 

27  y 

10-8 

0-r, 

0-3 

December  . 

9-4 

8-2 

CO 

0-5 

10-4 

31  G 

14  3 

0  1 

7-5 

Total  . 

1 

10-H 

1-2-1 

7-5 

____ 

i;-i 

y-4 

"2y-2 

12  5 

0  1 

(1-0 

Digrtized  by  Google 


Jpnl,  1895.] 


THE  AERONAUTICAL  JOURNAL. 


43 


TAISLB  XIL 

fiKOinsMi  TBB  NvsnutB  or  Days  or  bach  Wdid  »  Loxooir  fbov  1763- 1R97. 


SJonthi. 

N. 

E. 

&.B. 

8. 

sw. 

.Tnnunry  .... 

■ 

.';:{7 

4a'» 

'.v.\~ 

r,f,7 

in:Ui 

February .... 

ii'Jl 

472 

2K} 

220 

40.> 

1120 

Unrch ..... 

mxi 

A'.)4 

87« 

2-5C 

a24 

lO'Jfi 

April  ..... 

4119 

743 

fil» 

270 

334 

B77 

Miiy  

mi 

4»2 

243 

aw 

i02n 

.Tunn    I    .    •    .  . 

4  <  Ilk 

4.r.( 

Ilk 

III 

1  •>*lu 
J  Slf^ 

July  

•tin 

4n.> 

2ni 

1(.2 

IIK.-, 

Ail;_'ii  ,t      .     .     ,  . 

aoi 

24H 

1144 

hfpifuiJier   •   .  . 

507 

270 

248 

1174 

October    »    •    •  . 

418 

41»4 

2K8 

2rJ7 

415 

lln« 

November    .  .  . 

499 

445 

2H3 

44« 

1134 

DoccmlMF    •  •  • 

801 

8S1 

280 

270 

482 

1823 

Total    .  .  . 

9327 

cm 

8C82 

S008 

4042 

14^161 

w. 


rii.n 

4.V.» 
301 

(MX 

r,2i 

51H 
,V»3 
482 
694 


N.W.  C»lm. 


2;40 

Ha7 
270 
1H9 

270 
2'.I7 
27r) 
IR!) 

2m 

270 
256 


270 
211; 
2HI) 
l<i2 
202 

211; 

2K5 
3:57 
324 

810 


GUI  j  3023  j  2908 


TABLE  XUI. 

Pkrckntaoe  FHKottKxnr  or  Oai.ks  wttii  Dikkkiiknt  Wixi»k.  17<>.H-1W7. 


Monttu. 


N.E. 


R. 


S.B. 


aw. 


w. 


N.W.  ^  Calm, 


JMttMy  .... 

7.J  ( 

8'$ 

100 

■I\ 

H-2 

lH-7 

9-0 

Febniaiy .... 

51 

2-« 

ay 

0-4 

lai 

19-4  , 

8*8  , 

Msrah ..... 

8-2 

8-0 

0-0 

9-7 

Mi 

19-3  ' 

6-5  ' 

Apri!  

30 

23 

8-8 

0*6 

7.7 

48 

10-2 

26 

Mjiy  ..... 

2-4 

2-3 

8-0 

0-4 

5-7 

8-9 

7-4  1 

8-8 

.lune  ..... 

1-2 

0-8 

,  o  «; 

0  4 

2  0 

2"0 

7-4 

22 

July  

10 

o-.-s 

10 

4-3 

20 

«-2 

20 

AuKUrit  .... 

2'8 

05 

2.*) 

1  r. 

«!-3 

2  1 

fiO 

1-5  1 

Septcinbar   ,   .  . 

1-5 

0-i 

3-3 

i-2 

H-H 

4-2 

7« 

1-3 

Ootoher  .... 

2-4 

0-7 

4  2 

10 

7  4 

51 

1.50 

30  1  ; 

November    .   .  . 

8-8 

3%) 

1  4-6 

21 

loa 

7-8 

180 

4-4  ■  1 

DeMmber    .  .  . 

« 

2*6 

;  8«3 
1 

1'5 

14*4 

8-4 

14*0  1 

1 

1  1 

Total    .  .  . 

804 

1-83 

4*Wi 

t 

1-20 

8-51 

5*29 

1211 

488|  j 

General  Mean,  5*11. 


NOTBS. 

Kite-Flying  Record.— Again  the  world's 

reconl  for  kite-fljiug  fur  scientific  purposes  has 
been  broken  at  the  Bluu  Hill  Observatory.  Ou 
FebroMy  2Hih,  12,440  feet  above  tbo  tea  level 
was  reacl.ed  Iiy  a  ri'ronling  instrument  attnchrtl 
to  a  string  of  t:iudeni  kites.  This  is  'Mb  feet 
higher  than  the  preceding  besiTecord,  made  at 
the  same  iil;i<  ('  oa  August  2(Jth.  The  flight  was 
1»rgrun  at  .'5.40  p.m.  Tuesday,  the  tcni]K»rature 
at  the  sarfat^c  being  40  degs.  and  the  wind 
seventeen  miles  aa  hour.  At  the  highest  pdnt 
the  tenipersituro  wan  1i'  doj^'S.  and  thf  vvirnl 
velocity  fifty  niileH  .111  hour.  Steel  wire  was 
used  as  a  ilying  line,  and  the  Icitesi,  fonr  in 
nnmber,  were  of  an  impravcd  Ilargnive  pat- 


tern, with  curved  Burfaros,    made  after  the 
,  pattern  of  soaring  birds'  wings.   The  upper 
I  kite  eanicd  an  alundninn  inttramtnt.  weigh- 
ing four  pounds,  which  recorded  gmphiesllj 
temperature,   wind    velocity,    humidity  and 
atmospheric  pressure.    The  combined  kites  had 
I  an  area  of  205  square  feet  and  weighed  twenty- 
six  pounds,  wliilf  the  weight  of  the  wire  was 
^  seventy-six  pounds.   The  upper  kite  remained 
;  alwve  two  miles  for  alioat  three  hours,  and  was 
reeled  in  by  a  steam  windlass,  constructed  for 
that  purpose.    When  within  half  a  mile  of  the 
ground,  the  fastening  on  one  of  the  kites  slipped, 
I  and  thb  carried  it  up  to  the  one  above,  the 
adde<I  pnti  snapping  the  wire  and  sendln/^  three 
kites  adrift.  A  search  for  the  lost  kites  was  begun 
ou  Wednesday,  and  two  of  them  were  found  at 
the  Milton  town  faiin,  abont  two  miles  away, 
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but  the  third  wa«  not  rocovcrcil  until  yesterday, 
when  it  was  found  at  Field's  Corner,  over  six 
miles  norih  of  the  ohaervmloiy,  or  tnor^  ttwii  | 
h.iir  till"  fiiRtanrc  Ix-twot  n  fhit  point  and  the 
8tate  iiouRc.    The  recording  instrument  was 
found  uninjured.   Tbu  ww  the  tait  of  a  serie« 
of  five  high  flishte  made  on  HuccesRivo  days,  | 
Snri'lav  ncrrptt'd.    Tlu-  nvrni;,'!'  hfi;^!it  reai-hed 
was  1U,;!'>U  feet,  or  nearly  two  miles.  The 
icnpentara  at  10,(NI0  feet  on  February  2:ird  . 
was  5  deg<. ;  on  the  2Uh.  1  de^.  ;  on  the  :^>)th, 
1 1  dcga. ;  9mA.  oa  the  ^8lh,  20  degs.  above  ' 
zero.  , 

Sailing  Balloons.  —  Accordinjr  to  M 
Ilerve.  the  emtuent  aeronaut,  the  invention  of 

a  6teerin;r        for  l),illf>oii<<,  which  the  news- 
papers have  ascribed  to  A&dree,  d^tes  as  far  j 
back  at  1781,  when  I'rofeuor  Kralzenstein,  of  I 
Copenhageii,  some  months  after  the  invcnUon 
of  balloons,  iioiiitfd  out  tlmt  oia-  oould  use  such  I 
a  sail    Others,  and  notably  Green,  the  Eogliah 
aeroiuttit,  also  ooniidersd  the  steering  sail  and 
guide  rope.    Ilerve  himself  got  a  deviation  of  ' 
the  balloon  o'  C'l  to  70  degrees  by  using  this  ^ 
toeaos  in  1886.    Andree  (I8l»j-U7)  only  ob-  , 
tained  a  deviation  of  10  to  IS  degrset.    M.  { 
Hcrvr,  ill  cotio!nsion,  remarks  that  nnch  devices 
can  only  be  regarded  as  helps,  not  as  the  instru- 
ments of  a  regular  pro<»«B  of  aerial  navigation, 
and  that  to  attempt  vast  explorations  with  the 
possibility  of  deviating,'  only  In  to  \  *  degrees 
appears  to  him  an  enterprise  as  bold  as  it  is 
IneonsidMmte. — The  Globt, 

8«T«iit3r  MU«B  an  Hour  for  190  HOet.—  ; 

A  remarkable  balloon  voyage  has  been  accom-  i 
plished  by  three  Prussian  officprs.  They  left  ' 
the  Tempelhofer  tield,  Berlin,  a  few  miuuUis 
past  ten  in  the  morning,  the  weather  being 
htigbt,  and  a  strong  wind  blowiug.  They 
crossed  the  Austriau  frontier  at  a  height  of 
5,2W  feet.  They  were  soon  over  the  foothills 
of  the  Garpetbians,  and  at  four  o'clock  they 
lau'led  at  Bagnska,  in  T/alieia.  As  the  crow 
flies,  Baguska  is  4.'n  miles  from  Berlin.  The 
average  travelling  would  be  therefore  over 
seventy  miles  an  hour. 

DawMIlt  in  the  8m.— Madame  Gharly, 

the  well-known  aeronaut,  had  a  narrow  escape 
from  death  recently.  According  to  a  telegram 
from  Nice  to  .the  "  Petit  Journal,"  she  bad 
msde  an  accent  at  Beftttlieu»  and  the  balloon 
was  rarried  by  the  wind  towards  the  sea. 
Mattame  CUarly  opened  the  valve,  and  the 
balloon  began  to  descend  very  rapidly.  Some  | 
fisbennen  went  to  the  balloonlst's  rescue,  and 
picked  her  up  just  as  she  reached  the  water.  | 


Aptillery  versus  Balloon  — Recently  the 

<icrmau  artillery  practice  with  the  new  quick- 
firing  gun  demonstrated  that  the  captive  bal- 
loon was  worthless  in  warfare  when  used  in 
the  «lay  time.  If  it  can  be  made  available  at 
all,  it  must  be  under  cover  of  night,  otherwine 
its  shrift  is  Hkely  to  be  very  sboti.  The 
(rcrman  kite  ItiiUoon  was  kept  moving  at  ari 
altitude  of  fiiM)  meters.  The  ^'uns  trained  ujion 
it  were  located  o,(XK)  mctcrH  dintant.  After 
the  third  diseharge  of  the  rapid'llring  battery, 
the  range  was  found.  Tt  was  then  all  over  with 
the  balloon,  for  every  shot  fired  at  it  reached 
the  mark.  It  waa  pierced  in  all  directions  and 
finally  set  on  fire,  when  it,  of  course,  came 
quickly  to  t!t.<  ..'round. — Xetrra-^tU  Jourmd» 

M.  "  Duruof,"— The  (leatli  is  announced 
at  Ertjuelines  (Aisue),  at  the  age  of  66, 
of  M.  Jnles  Dixfoiir,  known  as  the  aeronant 
Duruof.  He  began  hi.!?  aseeiita  with  N'adar  in 
Idtid,  and  both  of  them  dnnng  the  siege  of 
Paris  eonstraeted  balloons  for  the  Government. 
At  the  end  of  September  he  made  an  ascent 
from  Tari-H  with  despatches,  and  alighted  near 
Evreux,  but,  of  course,  was  unable  to  rehim. 
In  1874,  in  an  attempt  to  cross  over  to  England 
from  Calais,  he  and  his  wife  nanow^  escaped 
drowning.  He  lived  latterly  on  a  small  G  tvem* 
went  pension.  *  * 

A  Model  Air  Ship.— A  model  of  an  air 

ship  on  the  aeroplane  system  has  been  con- 
atructed  by  Dr.  Hartou,  of  Beckenham.  It  is 
a  boat-shaped  car  with  wheels  underneath  it, 
suspended  from  a  cylindrical  balloon,  21  feet 
long.  Between  the  balloon  and  the  car  there 
is  a  horizontal  aeroplane  consistini.'  nf  .n  thin 
fiat  board,  which  can  be  inclined  as  required. 
A  screw  propeller,  actuated  by  clockwork,  is 

fitted  to  tlie  ear.  When  the  balloon  is  inflated, 
the  aeroplane  i.s  sloped  upwania  iu  front,  tiie 
screw  is  set  in  motion,  and  tbt>  ship  runs  on  its 
wheels  until  it  riseSb.  To  lower  tbe  dtip,  the 
aeroplane  is  eloped  in  the  'opposite  directton. 
An  experimental  run  which  was  conducted  in 
the  presenee  of  Colonel  Yoike  was,  on  the 
whole,  successftil.  The  madiine  first  ran  on 
the  ground  upon  wheels,  then  rose  and  made 
its  way  over  the  lawn-tenuig  grounds  which  had 
been  chosen  for  tbe  tbeatn  of  the  demonstra- 
tion. Apparently  it  cannot  go  a^'ainst  the  win<!, 
but  it  is  evidently  capable  of  being  directed 
ntoru  clo^-ly  than  the  ordinary  balloon. 

A  new  Balloon  Gun  has  been  Invented. 
It  is  mounted  on  a  waggon,  and  bo  placed  upon 
"universal"  bearings  as  to  be  aimed  instantly 
at  any  point  from  zenith  to  horizon.    After  the 
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maanei  of  tho  machme  weapon,  it  ihrowa  a 
eoiitbraoQi  ttraam  of  projectiles,  like  water 
turned  on  from  a  hott,  and  AO  gH  btg  flXpOBed 

to  ita  (lischargf  for  many  moments  coul-l  poRsibly 
stay  aloft.  The  projectiles  are  conical  and  of 
•olid  iteel,  htntog  no  banting  charge,  end 
weigh  a  pound  apiece.  A  hollow  conical  stand 
fastened  to  the  floor  of  the  waggon  supports 
the  gun,  the  arrangemoat  being  such  that  when 
it  liaa  to  be  aimed  dSreotly  npwMd  the  marks- 
man must  lie  beneath  it  Its  effeetife  sange  it 
a  mile  and  a  quarter. 

A  SwiB8  Dirigible  Balloon.— The  baUoon 
ia  aha|»ed  Uke  a  fiih  or  boat,  and  ia  16  netcca 

loujf,  4  wide,  and  8  high.  Its  coTK^jivitr  con- 
tains about  300  cubio  meferea.  Inside  there  is  a 
irooden  fnine  oorered  with  alnmiiihim  plalea 
rivettcd  together  and  cemented.  Three  specially 
constructed  lamps,  in  the  low«  «t  part  of  the 
concavity,  supply  the  balloon  with  warmed  and, 
eoBieqiientlf,  tanfied  air,  to  lalae  the  wdght, 
which  is  reckoned  at  1,000  kilogramnics,  includ- 
ing the  two  aeronauts.  Right  and  left  outside 
the  Teasel  two  windmill -like  sails,  having  a  sur- 
face of  two  square  metrei,  are  set,  which 
can  be  propcIKrl  by  hand  from  the  driving 
chamber.  The  screw  sails,  together  with  the 
mdder  at  the  after  part  of  the  balloon,  ahonld 
enable  it  to  be  turned  lus  dt^Hirod  From  a  ralve 
fixed  on  the  »'>p  cold  hIt  can  l>o  let  into  the 
balloon,  thus  cau^iig  it  to  descend.  Tliia 
ibterMtiBg  eonalnieCkMi  ie  ahuoet  ready,  and 
Uerr      isorjri.'dcr  will  Hli'-irtly  iti;ikr;  an  ascent. 

Gyration  of  Aerial  Machines. — Count 
J.  Lareiii  has  recently  beuu  writing  several 
iatereetingarlideBia  Z«.PniiM»i(erMiiM«,  and 
elsewhere  on  the  above  sabject.  This  action, 
caused  by  the  minor  currents  of  the  atmosphere, 
le  frcf^ueutly  noticeable  in  ordinary  tttlloon 
aaeenta,  and  has  proved  a  ditliculty  in  the  triaia 
of  proiMiDcd  balloons.  Count  (^arellt  states 
that  "  a  body  immersed  in  a  fluid  turns  more 
eaiily  aa  the  fluid  ia  le«  denee,"  and  therefore 
is  more  noticeable  in  air  than  In  water.  He 
has  recently  devised  an  apparatus  which  In- 
terms  "a  dirigible  parachute,"  to  experiment 
on  meana  for  eyereominif  Uda  tendeney.  In 
the  centre  of  this  is  fitted  a  disc  to  be  rapidly 
rotated,  and  the  centripetal  force  thus  created 
ahonld  preserve  the  balaaoe.  Hie  model  tested 
was  in  the  form  of  a  ottrred  rectangle,  about 

ft.  by  2  ft.,  with  a  propeller  behind  and  a 
gyroscopic  disc  in  the  centre  worked  by  clock- 
work. The  remlto  of  the  experinenta  are  aaid 
to  bo  very  aatiHfactorj-,  tin;  model  remaining 
perfectly  borizontal  during  ita  deacending 
flight. 


Recent  Publications, 

"SoABoro  Machikks."  By  L.  Hai^vo. 
(Reprtnted  firom  tbe  Jonmnl  of  tlie  Royal 
Sooiety  of  NJSLW.)  Anotiier  interesting 
account  of  experiments  with  models  of  a 

new  form  We  shall  hopp  to  he  able  to  re- 
I  produce  this  article  in  a  future  uuiuber. 

I       "ORCXDLAiiEN    DER   LUFTTECHNIK."  By 

I  Max  Lochuer.  (BorUn  :  W.  IL  Kuhl,  1/6.) 
A  popular  tveatiae  on  a  new  theovy  lor  the 
Bolution  of  the  qneati<m  of  flight  and  the 
problem  of  dirigible  balloons. 

SvovoB  OF  Cyclonic  and  A nti- Cyclonic 
PnKXOMENA  WITH  KiTKH."  H.  Hehu  Clayton. 
Blue  Hill  Meteorological  Observatory,  with 
tables  and  diagrams. 

"  PaooKEsa  OF  Exi'krimkntb  with  Kites 

DUKUtO  1897-08  AT  THU  BlUB  ElLL  MeTEORO- 

LooiGAL  Obsbbvaiobt."  8.  P.  Fei^niaaon. 
With  illtiekrationa  and  diMgrama. 

— eee-- 


foreign  Aeronautical 
Periodicais. 


L'AmoiTAim  (Faria). 

Jamtury^'-'BitMon  da  Oomittfd'Atfroatatton 
pour  I'ezpoaition  de  190O— Aaoenaion  do 

rAlUanco  (6  planches)— Corapto  rendu  toch* 
nique  dn  ballon  cnptif  de  Turin,  par  >f  Lnnis 
Qodard — Ascensions  cxecut^-es  a  riverodromo^ 
par  I'Aerostatic  Club— Correspondence. 

/tedriMir^.— Compte  rendu  du  Coniit4$  do 
rexpoaition  do  1900— Lettre  an  Hiniatre  do 
Affaires  Etmogoraa  aur  lintordiction  doa 
ballons  en  temps  do  gucrro — Ballon  diri- 
gible de  M.  Danilewski  (2  planches,  photo* 
graphiqu^)— Societ«J  fran^aisede  Navigation 
a^rienne. 

March. — L'incoiistance  SSolaire,  M.  Uauvel 
—Etude  de  la  hante  atmosphere— M.  de 
Fonvielle— Rapport  aur  le  Motcur  Palou.x*— 
M.  Casst'' — Socii-to  frauijaise  do  Navigation 
aurienne  —  Ndcrologie,  Jalea  Dufour  —  le 
(leueral  de  Bouedec 
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La.  Fravob  Ajmunra  (Paris). 

January  1-16. — Lettro  ouvert  au  Comte 
Carelli :  CJol>ert-<^Hnim)nim^«^raitantiqu«: 

Comte  Carcin. 

•/onuoi^  15-31.— Dd  la  Giration  dana  I'Air 
— CSompte  rendu  teohmque  dti  Ijallrai  oaptif 
do  I'ex  position  de  Turin— Academie  d'A^rOB-  • 
tation  Mctuorologique— TibbleAa  de  divenes 

vitesses. 

Fcbrttary  1-16. — Aerouautique  theorique 
6t  iwMtiqae  —  Gomto  Carelli  —  Aoad^inie 
d'A^rostation  Mdicorologique^Thbleau  de 

diverses  vitesses  (saite  and  fin). 

Fehrwirti  15-88. — ^La  France  AArieime  en 

Amtjrique- 

Marcli  1-16,— Ballon  dirigible  et  boulet 
do  cannon,  Comte  Carelli-^N^erologie,  Dnt^ 

Poitovin — rAt'ronautiiiue      Italie — MjtforO> 
logic  Populairo,  Fronostics  tlu  Teinpa. 

March  Ifi-Sl.— A  la  Coiujuito  do  I'Air 
0.  Jol)ert— Ai'ronautique  au  jour  Ic  jour; 
Comte  Carelli— Ndcrologrie,  Jales  Dufour 
(Diiruof)- Kxi)ericnce8  ox(?cuto>s  avec  un 
parachute  dirigible  du  Comte  J.  Carelli 
(iUustntod)— Aotfon  Simaltau^de  idusieura 
a^KMtftto  oomme  nouveau  systdme  de  Navi- 
gation a^rienne,  M.  Sigaline. 

ZuTSCHBiPT  FDR  LuPTSCHiprAHftT  (Berlin). 

Jcmthiry. — Abschiedswort :  A.  Berson  (Dr 
Bej^ou  has  given  up  the  editorsliip  of  this 
journal,  and  Herr  Karl  Milla,  of  V'iumiu,  luis 
succeeded  him)— Zum  Eintritt,  K.  Millo — * 
Jiiger,  Zur  Frage  dos  Widerstandea,  welchen 
bewegte  Korper  in  Flussigkeiten  uud  Gasen 
erfahren — ^V.  Loeaal— Der  Adrodynamiache 
Schwebezustand  ,einer  diinnen  Platto— 
fi^einere  MittheUungen. 

ILLUSTRIRTE  AERONAtniiGHBMlTTBBILVNOKK 

(Strassburg). 
Janvary,  IHUD.  —  Versuche   mit  ueuen 
Begistrir-DraoliMi,  von  Hugo  L.  Nickel—  | 
I)er  autouiatische  Flug  mitt^jls  dea  KroJ58-  | 
Fiiegers,  von  Arnold  Saniuelson — Die  Mill-  I 
tarluftschiffahrt  in  England,  von  H.  W.  U 
Moedebeck— Einige  Erfahrungen  aus  den  j 
Freifahrt<?n  des  Jnhns  1898,   von  Hiiitrr- 
stoisser— 'Die  Baiionfahrt  iiber  die  Alpon  am 
3  Oktober  1898— Kleinere  Hittbeilungen : 
Bau  (It  r  russisehen  viercckigen  Drachen,von 
Hiithfr  ;  ]><  r  hochste  Drachenaufstiog,  von 
A.  Lawrence  iiotch ;  Lamson's  Drachen ; 
Dae  Luftaohiff  von  do  Santos  Dumont ;  Die 
LnfkMbiffidirt  anl  der  WeltauaateUung  ni  \ 


Paris  im  Jahra  IBOO;  Beiieht  nber  die 

Thatigkeit  der  Abtheilung  fut  Luftschiffahrt 
auf  doiu  X.  Koiigress  dor  russischea  Aerzte 
und  Naturfurschor  in  Kiew  ira  Jahre  IB98, 
von  A.  Kowanko— Aus  nnseren  Vereinen— 
Aus  andereii  Yereinen — Pntf'nte  in  der  Luft- 
schiffahrt—Eingegangene  Bucher  und  Sepa- 
ratdracke — Zeitsehriften-Randidian  —  Aus 
Einderen  Zeitschriftcu  -  Xeue  Naehrichten— ' 
Peraonalien—Briefkastea. 

■  »»» 

Notable  Articles. 


Jan.  1899.  Gecgrapkical  Jmimal. — "A  new  Moantain 
Aneroid  Barometer."  E.  Wuymper. 
An  f  mportanl  cooimanleathm  deellng 
with  tbe  errors  of  ordinary  aaefolds 

for  measarin^  heights. 

6.  Dailjf  Teltgraph.—"  Ships  of  the  Air." 
General  aoeoaat  of  tlie^wagiets  of 
aeranantiot  during  recent  years. 

7.  GoldfH  PoDiy.  -"  Adventures  in  the  AJr," 
By  S.  Spkncsk.  The  Sensatioos  of 
Puacfanting.  (Illastrated  firom  pboto- 
graphs.) 

7.  AitMdi  Obnmr.—**  Modem  Balloons." 

14*  Golden  Pfniiy.  —  "  Atlventurps  in  the 
Air."  Uy  Stanley  Spkncbr.  Illus- 
trated aooonal  of  the  high  ascent  with 
Dt,  Benon. 

to*  B«glish  Mtchanlc.—"  Dan!lcwski  Dirigible 
Flving  Macbine.  "    (Illustrated  ) 

Feb.  Pall  Mall  Magasiiu.—"  Europe&a  Mili- 
urf  Ballooning.**  A.  DatJtABD  and 

R.  Blathwayt.  flll  istrated.)  Gives 
an  accouai  of  the  French  establish- 
ment at  Meodon,  and  the  nav^ble 
balloon  "  L%  France."  followed  by  s 
description  of  the  English  esublisb- 
inent.  The  ankle  is  fan  of  Inee- 
curacies :  thus  plate  V.  represents 
Debayeos's  ballooo.  not  "La 
France.*'  The  motor  used  in  the 
latter  docs  not  weit^h  "  four  times  less 
than  any  other  known' combination 
osad  in  attemps  to  navigate  the  air." 
The  Er^^lish  "  nalioon  Cjrp  ;"  is  at 
Atdcrsbot,  not  Chatham,  and  the 
hydroi^en  produced  there  Is  from  sine, 

not  :r     .      The       'ry   oT  the  Boer 

Campaign  is  amusing  from  Us  errors. 
Finally  it  Is  said  that  *«  the  Gamane 
do  not  appear  to  tahe  iwch  Inlewsl 

la  this  science  "  1  » 
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TbtaaiH.'*  H.HB1VB. 

4.  Invention. — "  A  Nearly  Successful  Flyiog 
Machine."  Danilewsky's  DiriRlble 
Balloon.  (From  Aeronautica!  JoHmal.) 

10.  EngUik  M,  chantc. — '•Myer'i.  Sky  Cycle," 

12.  Manchester  SuHday  CkronnU.—"  Balloons 
inWarndPHca."  &dlIagMlMM% 
tbc  <lUiistnt«d.) 

16.  Standard.— LmdiagmiiddtcnSdmMc 

Ballooning. 

17.  Wtstmmsler  Budget.  —  "  The  Fate  of 

Andxie." 

18.  AtM!yiir«^iftriM.~''AerlalPbotograpby.'' 

as.  EUctdttd  tU9im.—f*  EzperimooU  with 
Kil«  El«etcfc  ColbGton »    W.  A. 

EOOY. 

Ifw.  IS.  Gn^kic  —  "  MiliUry  Ballooning  at 
Aldershot."  With  photographs  of 
model  Kiie-balluoo. 

11.  Patnttf*  IfMllir*— "ShiU  wb  FI7  ia 

igoo?»» 

IS.  i«7#v  York  Htntd.—'*  Flying  Madilacs." 

(lUnstrated.) 
ai.  Scotsman — "  The    ivxploration   of  the 
Atmosphere  by  moans  of  Kitob 

—en 

Applications  tor  Patents. 

{JmuMfy^  FArmry,  Marekt  1899.) 


2,257.  February  r.  H.  Scter,  Manchester. 
Improvoments  in  Air  Ships.  [Complete.) 

3,116     February  1 1.    J.  1*.  GiVORD,  i.OIXloa. 

Advertising  Balloon  or  the  like. 

3,637.  February  i8.  A.  H.P.  Blont.  London. 
An  improv«din«flui«orAeHai  Sailing. 

3,899.  February  21.  R.  M.  Balston,  London 
ImprovemenU  In  Flying  Machines. 

6,004.  Maidi  8.  E.  Bakbr.  London.  In^- 
ppovemwits  In  op  oonnaotod  with  Navigable 
Balloons  or  Flying  Maohlnat. 

8^418.  Ifardiij.  F.  A.  Bakton.  Bednabam. 
An  ImpMVMl  Aarlfti  Maohino  or  Ali»  Ship. 


Patents  Pablished, 

18,886,  Angmt  x6i  1897.  Flying  MaohlnM 
HaxDaeitK,  G.,  LowarB«Gea»  New  Sootfi  Wales. 

The  frame  consists  of  a  vertical  standard  having 
a  spring  base  and  carrying  a  motor,  a  platform 
propeller  gas  bag,  and  a  pair  of  wings  with  articu- 
lating bars.    A  saeood  steadud*  to  iriiidi  Is 
attaebed  an  aeropilaae,  can  sHde  In  geidss  apoa 
the  standards,  and  is  reciprocated  by  the  motor 
The  propeller  is  driven  through  gearing  and  con 
necting  rods.   The  wing  arms  are  pivoted  on  a 
cross  bait 

18,082,  10,801, 90^484, 80.000,  and  91.806 
are  abaodoaed. 

21,355.  September  17,  1S97.  8teep|ng 
Balloons.    Bkookes,  A.  G.,  55,  Chancery  Laos, 

London. — llinngf,  P.  J.;  Risor,  Norway  ) 

I  bere  is  a  sail  with  a  horizoalai  cylinder  haviog 
ite  ails  biOe  plane  of  tbesalL  A  fia  at  the  rear 
end  of  the  cylinder  eaaess  Itae  ballooa  to  travel 

through  the  wind  in  n  rearward  direction,  and 
produces  through  the  cylinder  a  c  i:rc;u  %vhich 
acts  on  an  adjustable  rudder  teudiag  to  .keep  the 
saU  sll^tlj  incUnsd  to  fhe  edad.  and  eonseqnantly . 
to  cause  the  ballooB  to  nova  sideways. 

93,508. 98,666,  and  94,133.  abaadoned. 

94,689.  October  22, 1897.  Flying  Maohlnea. 
Danilevsky,  C  ,  Hydropathic  XnetitotebV^eriaery 
Street,  Kharkow,  Russia. 

From  an  aerostat  of  not  quite  sufficient  buoy- 
•nqrtoeappoctanianfatliealr.issaspeBdad  hy 
eofds  a  frame  carrying  a  ssddle  and  vidngs,  The 

aeronaut  is  supported  on  the  s-ddle,  and  with  his 
arms  and  feet  worlis  the  wings.  One  of  the  cords 
Is  attscbsd  to  a  winch  and  can  be  vaxied  in  length, 
so  that  at  starting  the  asrooaat  Is  fai  a  vertieal 
position  and  can  run  along  the  ground  on  stilts, 
while,  when  he  has  ascended,  by  len^^thening  the 
forward  cord  be  can  assume  an  inclined  or  a  hori- 
zontal poslttott.  The  bidlnatlen  of  the  axis  of 
the  asroslat  may  also  be  altersd  by  shlMng  fhe 
position  of  the  palley  by  which  the  aeronaut  Is 
suspended  by  means  of  cords.  The  wings  have 
main  arm^  of  bamboo,  pepper-vine  or  the  lilie, 
made  in  sbort  pieces  hinged  togetber  by  spring 
hinges,  so  Oal  tfaeamscaa  bend  on  thei^^tniie; 
the  transverse  arms  are  prevented  from  becoming 
Inverted  by  cords.  The  wings  aie  supported  by  a 
spring.  The  dliaetlon  of  tbe  wings  may  be  varied 
by  a  lower  worUog  over  a  slotted  dlse. , 


4& 


iS4,500i  abandbnd. 

26,391.  November  12,  tHgy.  Aeronautics; 
road  vehlolM.  Wour,  Gaxl,  BAium  voii, 
Dnadflo,  DotnUAtlutr.  ib. 

For  imirtng  mi.  pcopeUlag  aerial  machines,  or 

assisting  in  the  nrnpnl^ion  cf  rna-l  ^■!•hicl(^.  a 
number  of  arms  on  an  axle,  driveo  by  a  motor  or 
from  the  wheels  of  a  vehicle,  are  provided  with 
jolflked  extensions  carrylsg  weights  ai  the  end, 
Oppodte  extensioos  are  connected  togetber  by 
palleys  and  bands,  so  that  on  one  side  tbcy  are 
opened  oatwards  and  oo  the  other  drawn  in 
■galnl  tht  nit  by  a  pulley  acting  upon  a  law  ■■ 
the  ^tpwatns  is  rotated.  TbsdlrectiOQ  of  motioa 
or  of  the  force  exerted  is  stated  to  be  that  in  which 
the  ceotrifugal  power  produces  its  principal  efTect, 
and  this  direction  can  be  altered  by  sbiitiag  the 
podtkm  o(U»«9d«  of  the  pulley  in  tiM  tlottad  ann 
of  tha  itaadavd.  In  qm  modification,  weighted 
lev<!r3  are  pivoted  to  a  cross-picrn  and  are  allowed 
to  swing  outwards,  during  a  portion  of  their 
rotation  round  the  axis,  by  means  of  a  surrounding 
caaS'bOK.  In  aaaUiar  aiodlfieatlon,  opfiosite 
weights  are  monbted  on  the  sama  rod,  wblcb 
slides  in  guides  r\cross  the  axis,  the  weigbl  at  OBa 
end  beiog  guided  by  a  curved  race. 

a8,810«  abandoned. 


United  SUtes  Patents. 
6fil,19S.  Navigable  Balloon.  F.  G.  Zamun, 

Stattfl^t  Germany. 
Framework  divided  into  compartments,  with 
gas  bag  in  each«  aUo  auxiliary  gas  bags  (or 
manoMmtag.  A^^uttaUa  wdgbt  to  prasetvo 
balance.  Foremost  balloon  provided  with  drivios 
mechanism. 

62I,5D3.   Kite.   Walter  S.  Oaksr,  Newark. 
N.J. 

Diamond-shaped  kite.  Two  sticks  with  tlols  at 
ends  to  take  cords  fixed  to  the  sides  of  theeovw- 
ing.   Longitudinal  pocket  for  backbone 


French  Patents. 
2ao/>21.  LocHNBR.  Improvementa  in  Aerial 
Vahioiea. 

280,582.  !  \vr,HLiN.  Improvements  In  Ap- 
paratus tor  Elevating  and  Propellera 
Ibi*  Aanoatata. 

280,A9d.  Lamgi.  CHriglble  All*  8hlp. 

290,608.  KoBYLAiiaxi.  Dtriglbia  Alp  8hlp. 

281.310  r>rrrt-  Direction  of  Aerial 
Machines  by  the  Combination  of  Heavier 
and  Lightei*  than  Aii*. 

883«S63.  CsAaNiAKOwaai.  Pneumatic  Borev^ 
to  solve  the  Problenn  of  Aerial  Navi- 
gation. 
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NOTICES 

OF 


Meetings  of  the  Council  were  held  on 
April  26th  and  011  May  27th,  when  tlie 
fdlowing  gentkmeu  wore  elected  Memlierii 
of  the  8ooi«^ 

Mr.  JoBira  Glabiw,  A.I.E.E.,  Metro- 
politan T'lectric  Supply  Co. 

Mr.  Davii.  M.  B.  Smtth,  CuekfieUl. 

Mr.  F.  \V.  Du  KiNsox,  Leeds. 

Mr.  Au^BBo  WiiLKKB,  Bradford. 

Br.  D.  Fhamoisoo  Imbsta,  of  Daimiel, 
Spain.  « 

Dr.  F.  A.  BABfoit,  Beekenham. 

B.  BADEN-POWBLL,  Cm, 

Hon.  See. 

It  luM  been  deoided  to  hold  a  meeting 
of  the  Society  on  July  28th,  at  the  Society 
of  Arts,  when  it  is  hoped  that  working 

modtils  will  be  exhibited  by 

Dr.  Barton— Navigable  balloon  with 
aeroplane. 

Mr.  Smjth— Aeropleae  with  new  form 
of  propeller. 

Mr.  Broadwell— Vertiealljr  lifting  re- 
volving aeroplanes. 

Mr.  Cochrane — Valvular  win^  action 
driven  by  cumpressed  air  cngiite. 


The  Aeronniitical  Society  of 
Great  Britain, 

A  mooting  of  the  above  Sooietf  veii  held  at 

tho  .Srx-i(>ty  of  Art«.  John  Strr<>r,  Adt'lj)!)!, 
W.C.,  on  Knday  cveniiig  the  2Cth  iiay,  under 
the  pre«id*iie7  of  Mr.  PWBjr  B.  Fileh«r. 
Witii  ^^r.  Pik-hor,  ort  tlio  plntfonu,  wt'ro 
Captain  Baden-PoweU,  the  Honorary'  Secre- 
tary of  the  Soeiety,  and  Mr.  Lawrcnoe  Bar. 
gravp,  tho  fi^ntleman  so  ii^ll-knowa  to  all 
inten»Hted  in  the  sciancr  of  Aeronautics,  and 
wboite  iiauits  iu  connection  with  his  Flying 
Meehine,  haa  lately  been  Ima^t  veiy  ino- 
niinentlr  before  flir  pulilir  nxitice  by  more  than 
one  London  paper.  It  was  to  bear  Mr.  Biw- 
^rare's  paper  on  Kites  aod  ScMTing  HachinMi 
that  the  Meeting  had  been  (.-onvi-ned.  There 
was  a  large  attendaao»,  and  provioua  to  the 
conimencement  of  th«  Meeting,  muflh  inteieat 
was  shown  in  the  model  of  Mr.  HaigiTave^a 
soaring  madiinM  and  also  in  hin  kite^,  a  number 
of  which  bad  been  erected  in  the  hall. 

In  opening  the  prooeedingB  the  Chaimuui 
srtid  that  he  wi«l>p(l  lo  introduce  the  Meeting 
to  Mr.  Lawrence  UargraTe  (A{^lause),  whose 
name  thay  had  dottbtiMn  beard,  and  who  had 
been  in  the  paper*  of  all  nationalities  in  regard 
to  ttie  most  interesting  experiments  which  he 
Iwl  made  in  kites  and  kit4^j9ying.  Mr.  Har* 
grivf,  fftntinued  the  Qiainnaa,  lias  lately 
ohtainod  oino  mo^t  word<'rfn!  rf>ults,  I  iun 
glad  he  has  pbotograpb<«  with  him,  otherwise 
we  abonid  have  ^reat  difletilty  tn  believing 
some  of  the  Htjirtliin:  faft-  wliicli  ho  will  tell 
us,  and  of  which  he  will  be  able  to  produce  the 
photograph:<!.  Mr.  Hargnve  is  the  modem  in- 
ventor of  what  is  now  called  the  *'  liox  "  kite, 
wbioh  takes  its  form  from  ha  old  C'hinetw 
pattern.  The  type  ha.<  been  revived  really  by 
Mr.  Hariprave,  although  w«  ootttinualljr  see 
rcferi'nfe  to  it  in  Anierif^ui  papers  a.H  an 
American  uirentum.  It  is  UHe<l  by  a  great 
many  Amerioan  kite^lyen,  and  I  tKink  among 

()^>T  r^  h\-  \]^<^'u■y  who  have  pot  In'itli  altitudrts  at 
Blue  Hiil  Obnervatoiy.  I  will  now  call  upon 
Mr.  HiMfrmve  to  addiwi  the  Meeting. 

Mr.  LAWRRNCB  HABGRAVE  (who  waa 

received  with  applauae)  «nid  :  - 

TluH   box    of    kites   lias    1h  ,  n    liniUL'lit  to 
.   London  with  the  hope  that  tiiey  would  be 
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of  interest  to  thoj^'  who  believe  that  flyiiik; 
Aod  soaring  u)iu:hiucs  will  b«  soon  made  and 
used.  I  noticed  in  one  of  our  Awfonaiitical 
Journals  that  then-  was  nut  a  spooUMtt  cf  R 
Hatffhve  kit<>  in  Knginnd.  Hore  aro  some 
that  I  can  vouch  for  as  boin^  )^t*nuine  Maniples ; 
and  I  will  proceed  to  doscribo  theui. 

J'assin^  over  tlio  t-ndh-s^  v.ini  fy  of  pap  r, 
cardboHrd,  wood,  tin,  uud  aluminium  kitc:> 
that  htam  been  tried  during  the  lost  6  ye«rK, 

many  of  which  liuve  he.  n  imire  or  less  fiiith- 
fully  illustrated  in  the  Journal  of  the  Royal 
Sodety  of  New  South  Wales,  with  the  inten- 
tion that  all  imm  should  derive  equal  benefit 
from  their  iise,  we  come  to  the  two-equal-cdlod 
spocios  ivs  an  exiunpic  of  the  survival  ot  the 

fittfsf  . 

Thf  kit*--  u-.mI  hv  KoU  h  at  Bo-ston  aire  Hbo»lt 
the  siun«»  XTA'  ancl  proportion  m  theae  40-foot 
ones,  but  Uiey  are  not  made  t<»  told  up  as 
Blue  Hill  Obsen-atoiy  has  ample  stable  aocom- 
modatt<m. 

I  hope  particular  notice  wiO  be  taken  of  (be 

vuriuiu  joints  and  fasteniit^s.  I  pride  myself 
on  making  ever>'  detail  m  simple  and  light  a» 
poaaiblc.  It  is  miuetLsing  attention  to  ap- 
parent triv  iiditi(>s  that  iiiHures  suoooss. 

A  good  dciU  of  nnlwood  was  U!*>d  for  the 
earlier  kites,  but  now  I  prefer  Orogou.  I 
should  not  use  heavier  wood,  even  if  strong 
stniight-gniitied  Stuff  «udi  as  ash  was  easily 
procurable. 

The  spars  of  the  [argfi  kite  are  approaching 

th4'  dimensions  that  ri'«juire  tuhuhtr  construc- 
titMM  of  th«  ti  jaok-yard»  and  two  fore-and-alt 
of  material. 

Much  praise  has  been  lavished  on  banib<Jo, 
but  J  have  tiovr^r  seen  a  somplo  that  I  would 
work  into  h  kite. 

Tb»  Idtea  are  all  covered  with  *oommon 
califo ;  only  one  very  small  one  lu»s  been  made 
of  silk.  1  think  ntik  is  not  suitable  for  any 
kites  of  them  sizes ;  balloon  silk  would  be  too 
strong,  and  therefore  uaeleSB  weight  woulil  Iiavi- 
to  be  carrioti,  and  if  you  usied  a  Hghti  r  Mlk  its 
elasticity  would  be  highly  dctriitietifal.  Silk 
might  be  the  )M>st  material  for  the  oover  of  a 
kite  th4it  hod  about  200  wjimn  feet  ol  lifting 
surfaoe. 

Lsil^  kites  are  not  to  bo  leooinmeBdMl, 

they  :ire  not  cfficitnit  p<>r  sqtMrO  loot  OT  fior 
pound  weight  as  .imall  ones. 

The  edges  of  the  otdioo  oomrs  are  hemmed 
and  strong  fishing  Urn  nm  through.  The  two 
covers  are  rore  on  a  hori/x>ntal  »par  and  a 
board  laid  in  their  lower  loops.  Weights  are 
plac-e<l  oil  the  board  till  the  fabric  is  stretched 
evenly.  The  pieces  nf  fmhiii^  line  an*  then 
6eoured  pt^mumently,  no  that  when  the  kite  'a 
fiuisked  thece  will  be  no  shivering  surfaoss. 


A  moasiirirm  tape  is  paSMxl  round  each  hem 
before  the  weights  aro  removed,  and  iha  posi- 
tion to  obtain  the  grmtest  strength  per  pound 
sticks  ore  marked.  This  process  ensurad 
exiict  parallelism  and  reotan^gularity  of  the 
completed  structure. 

The  continuous  diagonal  struts  boom  out 

the   lower  jark-yiinls   and   the  cnr  H;iL:onals 

keep  the  uppor  comers  out,  and  wiion  the 
centre  tacldes  are  set  up  the  kite  i>  pertectly 
rigid.  .\ll  the  bevelled  ends  of  the  struts  are 
tiuly  cut  in  a  bevel-box  so  tlwt  they  fit  exactly 
to  their  respective  seats  without  any  trimming. 

The  centre  tackles  of  the  forward  cells 
transmit  all  the  strain  of  the  flying  lino  when  a 
taudcm  is  uaed. 

The  kite  with  the  two  main  span  parallel 
hori7.ont^I!y  instiNul  of  >'ertically,  is  a  note- 
wortliy  structure.  It  baa  the  dis^idvaatagc  td 
requiring  more  core  hi  unfolding  tluui  the  other 
ones. 

The  action  in  practically  tiie  same  as  opening 
four  four-ribbed  lunbrellas  simultanwusly.  On 
the  other  hand  the  foiled  length  is  sliortcr, 
there  are  bo  loose  pieoes,  and  the  total  wei^t 
is  less. 

As  to  the  most  economical  siae  of  kite  to  use 

for  any  purpose,  I  think  that  tfaoM  with  a 

horizontal  snrfaoi  of  *in  sfniare  feet  are  the 
best,  they  can  be  made  to  weigh  one  ounce  per 
square  foot,  and  may  be  depended  on  to  lift 
one  pound  per  sqtiare  foot  in  u  *J(l-niilo 
breese;  that  is,  one  ounce  of  materiad  lifts 
fifteen  oonoes  of  load. 

A  late  American  publication  (-'  Live  Steam," 
Jftnitary.  1899)  states  that  the  lUiic  Hill  kites 
also  lift  one  pound  per  square  foot  in  a  2t)  mile 
wind. 

The  /Kmerican  copii^  of  my  cellular  kites 
Iwvo  no  diagonal  btrute,  the  (M}ruera  being 
puflhed  out  by  horiaontal  and  vertical  piooBB  of 
wood.    In  addition  they  require  to  be  gujwd 

in  ever)'  ilin^ction  hy  '^teel-wifR  stays. 

l  iuH  style  appeoTH  t'O  mo  barbaric.  Uori' 
zontal  pieoee  of  wood  mljaoent  to  the  horiaontal 
or  lifting  calico  surfaces  muiit  impair  tlieir 
efficiency.  However  tightly  the  oalioo  may  be 
stretdied  the  cobweb  of  wire  stays  used  to 
keep  the  affair  cubical  must  tend  to  slacken  it. 
Again,  if  all  is  perfectly  -([Uar*?  nnil  rigid  be- 
fore the  kite  is  flown,  the  moment  the  wiuQ 
blows  on  the  oniifio  Inlf  the  wixe  atajs  moot 
slack  np  ^>nd  allow  the  imlnunent  to  ■•tame  • 
rhomboidal  form. 

Elastic  slings  have  b^n  used  in  America, 
they  add  to  the  complicatinn  hut  kin-p  the 
kite  at  a  more  efficient  anul.'  in  li^ht  wincK. 
Archisd  ribe  increase  the  lifting  power  of  the 
Ute,  and  impro%'e  the  eot  «f  the  eennw. 
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The  flying  of  cellular  kitefi  is  n  very  HiinpU' 
proems,  you  holt!  th«  Kfrr-  j  m  «ti>'  ]\;\iu\  and 
the  kite  in  the  other ;  watcii  lur  a  chanc«,  let 
go  the  kite  and  paj  out  die  string.  There  is 
al)solutf>Iy  no  amistanrv  rpqnirf»<l  till  the  strain 
is  more  than  you  can  hold,  and  even  then  by 
imder-nmning  the  line  the  lowert  kite  of  « 
tandem  may  hv  ^afi'Iy  Intided.  A  winch,  of 
course,  would  be  »  vecy  tmefnl,  adjunct  to  a 
kit  of  man-WtiD|$ki«aB. 

As  eaoh  kite  is  added  to  a  tandem  tJie  team 

incrt»a«e«  in  ^tPsMlineRs,  tli<  re  i<  no  y;\winp  ajul 
darting  about ;  therefore  fly  the  RmalleRt  one 
first  from  a  position  irhere  the  wind  it  «te«di> 
f*st,  then  hike  tlic  linr-  to  lo<>\\:iril  of  ;i  dump 
of  trecK,  or  into  a  pit,  and  atttuh  as  many  more 
as  yon  require,  nnd^tnrbed  by  gusts  of  wind 
or  flWni;  Hand. 

ViTien  furling  a  rnlltdar  kite,  the  tnrkl«»«i  nn» 
Mtaed  up  first,  the  struts  unseated  and  folded 
pandlel  to  the  jaobfwrds,  and  all  the  sticks 
laid  tf>jr,.(li(.r.  TliPn  the  calico  is  rolled  round 
the  sticks  and  secured  with  a  gasket. 

The  eompactness  of  the  outfit  nuty  he 
jutlge<l  from  the  fact  that  all  thpf*e,  with  a 
total  lifting  surface  of  upwards  of  300  squar.* 
feet,  do  not  neariy  fill  ^wt  hoz. 

'Hie  object  of  elaboratin^r  thin  fr^stem  of 
kites  was  not  to  enahle  mo  to  il.  vate  myself 
to  view  llit>  ^inToutuliiigs,  and,  its  n  matter  of 
fact,  I  have  otdy  been  up  a  few  timen  to  on 
extreme  ln'i;j;lit  of  20  feet,  but  to  nhtnin  a 
stable  and  reliable  set  of  superposed  nerophme. 
for  a  flying  macbfaie. 

If  now  n'lnains  to  make  n  motor  <;nfRfiently 
powerful  to  thrust  tlie  aeroplane«4  to  windwjird 
80  OS  to  dock  the  kite  iine ;  and,  tin  many  of 
propeller,  the  weight,  and  the  tail. 

I  now  come  to  the  question  of  soaring,  and 
what  that  wooden  thing  with  the  heavy  lead 
wei^t  does. 

Some  of  us  hellcve  tlio  form  of  a  soaring 
hinl's  wings  is  mvh  thai  sufficient  power  is 
extracted  from  a  volume  of  disturbed  air 
moving  in  ;i  horizontal  direction  to  not  only  ' 
support  the  bird,  but  to  raise  it  without  the 
ezpnnditnre  of  any  muaoular  energy. 

Of  course  thi';  i^  incredible  to  those  who 
have  not  watched  a  soaring  bird,  and  who  be- 
Uere  that  oar  text  hooks  contain  the  meehanies 
of  nil  existing  things. 

The  Aeronauticfll  Society  of  Great  Britain 
has  been  good  enough  to  reprint  sevenu  of  my 
papers  on  this  sul^eet,  in  which  1  have  en- 
deavoured to  make  clear  how  a  curve  similar 
to  a  soaring  bird's  wing  pushes  towardn  the 
wind  that  blows  on  its  convex  sniface. 

>fy  mathemiitical  knowledge  is  insufficient 
to  figure  out  that  the  experiuients  only  show 


what  wiu<  to  be  exp?cted.  It  is  impossible  to 
cidciilate  what  the  revidt  will  b,>  til!  (he  general 
formula  is  approximately  known.  The  formula 
can  only  ordinate  from  observations  more  or 
less  skilfullv,  roTi<liu  tfd,  and  mii>t  i  ver  be  open 
to  moditicHtion  as  knowie<lge  increases.  For- 
tnnately,  leisure  and  opportunity  bav»  enabled 
me  to  pnxluee  (|uite  n  variety  of  rigid  con* 
strueiions  that  have  on  many  oeenxion«  soared, 
and  from  which  I  sei<H*ted  tiie  one  In-fore  you  as 
being  moat  suitable  for  another  experimenter 
to  copy. 

SOAIUKO  MoOEU 

The  soaring  kite  consists  of  time  parts,  the 
propeller,  the  weiglit,  and  the  trail. 

ft  has  boeii  found  that  the  propeller  is  most 
satisfactniily  jinxhieed  by  carving  from  the 
solid  wood.  Tnft'rior  articles  liave  hem  made 
uf  tin,  aluminium,  veneer,  and  calico. 

The  curratnre  and  dimenriotiA  of  this  pro* 
peller  are  not  s  ippo^-'d  to  anywhere  neiir 
the  proportions  ol  what  will  eventually  be  the 
stendsrd,  but  tibey  give  as  good  results  an 
any  I  liave  obtaiin  il.  T'  *-  jtropeller  is  Lord 
Kelvin's  "  Sorting  JDemon "  mentioned  in 
LangliVs    Internal  work  of  the  wind." 

The  lead  weight  couMsts  of  2  hendspheres 
and  a  number  of  discs.  Thew  are  liunr,'  below 
the  propeller  in  such  a  manner  that  adjust- 
mervts  of  the  quantity  and  ponition  of  the 
weight  in  a  fore-and-eft  directiion  may  be 
easily  mode. 

Some  of  the  photographs  show  another 
ir.ctbod  of  hanging  tbc  \\oi'^hf  to  tlio  propf^lb-r 
that  presents  leas  area  for  head  rosifitanee  but 
hns  the  disadvantage  of  having  no  screw  a^ljnst- 
ment . 

The  toil  act.s  only  as  a  weather  cock.  Hicre 
is  no  honKontal  surface  to  alter  the  aspect  of 

the  propeller  in  altitude,  this  is  determine<l  by 
the  position  of  the  weiglit  and  its  automatic 
adjustment  is  still  undlscoverefl. 

In  order  that  repeated  trial  may  b  '  made 
with  one  of  tbe-^e  foarin;;  kiti^-.  it  is  absolutely 
ni»ces.siiry  that  provision  shall  b;'  made  against 
breakage.  I  have  nsed  two  Uf^t  poles  about 
'21  feet  loni;  '-tanding  1^  feet  apart  on  the 
s;uul  close  to  the  sea,  and  all  the  soaring  kites 
I  have  tried  ha^'e  been  hung  from  the  centre 
of  a  corfl  stretched  between  tbe  pole  top>.  The 
hanging  line  is  long  enough  to  prevent  the  kite 
striking  either  the  sand  or  the  poles.  From 
this  you  will  see  that  the  kite  is  free  to  roam 
anywhere  within  a  sphere  of  40  feet  diameter. 

The  adjustment  of  the  centre  of  gravity 
is  best  made  by  putting  on  a  sl  ulitly  (»xees8ive 
n!neiint  nf  b^dlast,  and  allowing  flir  kite  to 
swing  tow:ird«  the  wind.    If  the  tad  hits,  the 
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weight  is  too  far  forward ;  if  the  weight  Ls  too 
far  aft  the  kite  will  .seldom  pa^s  the  plumb 
position. 

It  Is  easier  to  adjust  the  amount  of  ballast 
for  a  low  than  a  high  angle  of  sonr,  bocmue 
the  wind  velocity  increases  with  the  height; 
and  if  the  kite  gets  into  t'le  wind  for  which  it  is 
insufficiently  loaded,  the  lead  is  unable  to 
maintain  the  propeller  at  the  n-quLsite  nega- 
tive angle. 

With  a  wind  velocity  of  12  to  14  miles  p«r 
hour,  and  a  lemd  1.7H  lbs.  pt»r  sfpiare  foot,  this 
kito  will  ascend  sluwiy  at  an  angle  of  45^  to 
windwanl. 

With  a  wind  velocity  of  about  17  miles  per 
hour,  and  a  load  of  2.13  lb<«.  pi-r  Mjuare  foot, 
it  will  rise  to  an  angle  of  TO*^  or  BO**  to  wind- 
ward. 

Observation-s  of  this  nature  seldom  bwir  im- 
mediate fruit,  and  in  the  onlinary  course  of 
e%'ents  thev  must  lie  buried   for  an  extended 


charged,  wait  a  minute  till  the  smoke  thins 
suilicientJy  to  l)e  almost  tmnsparent,  and  then 
volumes  of  suioko  oc  a  spherical  form  will  bo 
noticed  darting  to  windward  in  the  centre  of 
the  smoke  stnwm  from  a  point  about  three 
funnel  diamrterH  to  leeward ;  these  disappear 
at  the  funnel. 

Many  still  spt>nk  of  this  Hoaring  kit«  a-s  a 
patent.  I  hn^e  not  patented  anything  and 
never  will.  I  have  not  the  means  or  inclina- 
tion to  enter  on  a  e^impaign  with  infringers; 
therefore  I  rent  eontent  with  destroying  any 
novelty  there  may  be  for  ever." 

Mr.  Hargravi 's  paper  was  much  applanded. 
At  the  close  he  said  that  he  had  a  number  of 
phutograplis  and  prints,  together  with  copies 
of  papers  on  thr  subject  which  he  had  brought 
there  for  any  Meniber  of  tho  Society,  or  for 
others,  who  might  wish  to  forward  the  obje<-ts 
he  had  in  view.    Inspection  of  the  kites  would 


period.  In  the  meantime  the  Aeronautical 
Society  of  (Jreat  Hritain  is  fulfilling  the  in- 
tentiuas  of  its  founders,  by  distributing  the 
seed  JUS  widely  as  poKsible. 

In  my  pap  'rs  on  soaring,  fre<juent  mention  is 
made  of  a  vortex  forming  in  the  hollow  to  lee- 
ward of  the  down  wan!  projecting  lobe  of  sotir- 
ing  curves,  and  that  it  is  tliis  vortex  that 
pushes  the  wing  to  windward. 

I  am  now  in  a  position  to  point  to  whore  this 
vortex  can  be  seen  by  anyone  who  wishes. 

When  a  20- mile  breeze  is  Mowing  across  the 
top  of  a  steamer's  funnel,  observe  the  rolls  of 
smoke  pouring  out  when  the   furiuiceri  are 


be  sufficient  to  show  how  they  were  con- 
structetl.  They  showed  the  various  improve- 
ments and  mctbmls  he  had  tried  and  the  pro- 
gress made. 

Mr.  Hargrave  then  gave  to  the  Meeting 
some  details  of  his  soaring  moilel,  and  ex- 
plained the  curve  on  the  under  side.  The 
weight,  he  sai«l,  couM  be  adjusted  by  a  .screw, 
and  moved  hackwanls  and  forwanLs ;  the 
weights  could  also  be  taken  out  and  replaceil 
by  others.  Ho  likewise  explained  his  experi- 
ments with  the  machine,  which  hiul  been  con- 
ducted on  the  sea-shore,  and  as  near  to  tho 
i;ea  aa  po^ssiblu,  so  as  to  avoid  the  incline  of 
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the  beach ;  he  aKo  gave  partictdan  of  tbe 
effects  of  tho  weight  of  wind  upon  hw  model. 

It  W.IS  only  free  to  go  within  a  sphere  of 
4')  ff.  diaraoter. 

The  Chairman  sngj^ested  that,  aa  questions 
were  sure  to  be  asked  aboufc  it,  Mr.  Haxgr&ve 
sboidd  tain  to  pieces  one  of  his  fcitea  aad  Ibid 
it  up,  so  that  tlx'  Meeting  nilfilit  roc  how  it 
was  d(Hfte.  Mr.  Uaigrare  wiUinglv  complied 
with  tWa  at^gestion.  He  Mleoted  what,  he 
said,  ho  considorod  to  be  the  latest  and  best  of 
his  models,  and  in  the  course  of  a  minute  or 
two,  with  the  greatest  ease,  he  had  taken  it 
•port  and  compaatily  folded  it  tegether.  To 
this  modol  there  were  only  four  loose  picooB. 

Mr.  Hajgrave  euud  Umt  the  wood  employwl 
WM  On?gon  wood,  though  he  did  not  know 
exactly  what  it  was  called  over  here.  It  vas 
the  red-pino,  and  had  turpentine  in  it. 

Mr.  Haigrave  atso  folded  up  one  of  his 
other  and  liirgor  kites. 

The  best  plan  for  attaching  the  string  was 
•boot  the  baok  edge  of  the  front  aail  in  ft  heavy 
w  ind,  or  nearer  the  middle  for  light  winda.  He 
also  showed  the  Meeting  the  nse  and  qnalily  of 
the  Ime  used. 

The  Chairmain :  Mr.  Hargrave  has  told  us 
of  the  wonderful  scoring  feat  of  thi'?  wooden 
model,  but  be  does  not  appear,  as  he  said,  to 
account  for  the  "Sorting  I>Mion,"  aa  Lord 
Kelvin  called  it.  T  think  it  would  be  intere«it- 
ing  if  Mr.  Maxim  would  give  ua  his  ide«is  of 
ho>w  to  aeoount  for  tUs  womderfnl  aspiration, 
or  going  fo  tin*  windward — how  is  it  tliat  the 
maobtne  goes  to  the  windward  its  attooh- 
ment.  I  Imfiw  Ifr.  Hazim  baa  thought  very 
much  about  it. 

Mr.  H.  Maxim  (who  was  received  with  ap- 
plause) said: — ^"Mr.  Chairman,  ladiee  and 
gentlemen,  it  was  my  good  fortune  during  this 
lust  Autumn  to  witness  the  experiments  which 
were  being  conducted  with  Mr.  Uargrawo'.s 
kites  at  Bine  Hill,  near  Boston,  Maasaohnsetts. 
I  Hihould  say  that  that  hill  is  about  BOO  ft.  high, 
and  there  is  generally  a  strong  wind  blowing. 
They  have  aeme  very  beantifid  appamtua  for 
testing  the  kites  there,  uMng  st^^el  wire,  and  I 
should  thinJc  they  had  about  three  kites  on 
tbe  same  line.  They  told  me  that  on  a«ne 
occamna,  when  the  hates  wen  being  pulled 
down,  they  would  go  to  the  windward,  so  that 
they  were  really  on  the  windward  side  of  the 
winding  elation.  That,  however,  dlHnoiocdir 
while  T  wa.«»  there.  T  could  not  eatch  all  Mr. 
Uorgravo  said,  but  if,  as  I  understand  it, 
what  he  affirms  is  absolutely  tone,  then  the 
matter  is  of  creat  importance.*'  Cnntinuing, 
the  speaker  gave  the  result  of  t>oiae  cxpori- 
meoAa  aa  to  Uie  propoitton  of  lift  to  drifts  and 
that  <m  ■ome  Ofmniona  be  had  gat  18  IfauM  u 


much  of  the  former  as  of  the  latter  motion. 
According  to  Mr.  Hargrove's  experiments,  til* 
quantity  of  lift  in  proportion  to  the  drift  be- 
oame  infinite.  He  eontd  not  andecetand  H ; 
perhaps  Mr.  TTargme  ooold  give  some  m- 
planation  of  itP 

Mr.  Uaigrave:  I  aw  totuli^  unable  to  ex- 
plain.   I  oaa  only  apeak  from  my  eatperimettta. 

Mr  >f::xim  said  that  they  must  understand 
tlie  wuiglit  and  load  of  the  Idte,  and  must  also 
compute  the  an^e  at  vducb  tlie  atring  was 
pulling  it.  As  fur,  however,  as  actually  g(»ng 
against  the  air  was  concerned,  that  wa.<^  some- 
thing he  was  totally  unable  to  cumproboid 
himself.  He  admitted  it  wan  too  mudi  for 
him.  (Laughter.) 

Mr.  Middleton  then  aitked  permission  to  ad- 
dram  tfie  meeting,  and  moonting  the  platform, 
explained,  more  by  the  use  of  figures,  whioh 
he  drew  in  chalk,  than  by  words,  how  he  ac- 
counted for  the  action  of  Mr.  Uargrave'o 
machine.  To  wit,  by  calling  attention  to  the 
fact  that  tia  currents  of  air  do  not  flow  gener- 
ally in  straight  and  horizontal  lines,  but  in 
mors  or  lem  wavy  curves,  mott  commonlg  in- 
rUncd  yprrards,  it  foUowed  that  the  explana- 
tion of  soaring  in  birda  waa  extremely  similar 
to  the  mathematical  solntnn  of  the  pnUem 
of  sailing  over  the  surface  of  the  sea,  as  the 
speaker  had  pointed  out  in  1890  in  his  lecture 
before  the  Aeronautical  Society.  And  Mr. 
Middleton  added  that  such  mathematical 
explanation  rested  on  the  exp  riTnentnl  proof 
of  the  uptcard  trend  of  ouxrentii  of  oir  which 
w«a  pnUiahed  bgr  Herr  Lilientlial  in  1889. 

Tliat  curn  iits  or  air  origiiiM  !  .  Jj  >montaliy 
moving  would  have  impressed  on  them  a  verti- 
cal component  by  flowing  over  highly  heated 
plains  <W  the  upward  doling  sides  of  moun 
t;iins,  appeared  to  the  speaker  as  almost  self 
evident.  Still,  in  physical  science  it  was  best 
if  possible  to  give  a  proof  of  tbe  aaramed  faots 
111!  U'hich  tli(»  validity  of  snch  niatlit  Tiuifiro- 
piiysical  reasoning  rested ;  and  this  the  isjieaker 
repeated  be  believed  was  snppUed  in  Che  matter 
under  discussion  hy  TTejr  Talientli:d's  work. 
But  whether  or  not  Lilionthal  was  the  firi>t 
to  dtseover  the  upward  trend  of  these  cinrrents 
of  air,  on«  thing  was  certain,  and  tliat  waa 
by  its  admis.sion  n-s  a  fjujt  the  hitherto  unex- 
plained, inexplicable  or  unsolvable  problem  ni 
soaring  became  subject  to  the  ordinary  laws  ot 
mathematical  analysis,  na  wotild  Imj  wen  hy 
coatemplating  tbe  annexed  hgure  or  rough  dia- 
gram, in  whidi  the  line  A  repreeents  in  dopso- 
tion  and  magnitude  the  foree  with  ^hifh  iin 
clcmentaiy  current  of  air  in^..ig09  on  a  strip 
of  wing  and  la  delleote^triithout  firieUon  or  lorn 
of  fdooity  in  tbe  dbmetloii  CD. 


i^'iLjuiz-uu  by  VjOOQle 


54 


THE  AERONAUTICAL  SfOURNAL. 


l"'or,  if  wo  draw  from  C,  tin-  postorior  od^i- 
tt  the  el<mieatary  wiog  strip,  a  iuia  i'B, 
pandlal  and  «qinl  in  nuignitnde  to  Um  force  | 


A.S.G.B.  report  for  said  year.)  However,  it 
wa«  very  ditticult  to  sajr  what  wa»  the  effect 
ni  tlM  oumnt  on  tfao  reeitr\-6d  portioii  of  tho 

'"T 


produced  by  the  current  r«tre)itn  A ;  aMd  tbeu 
dmw  CD  of  length  equal  to  C8,  and  tangent 

to  the  win^  curvf  at  C,  it  will  be  soen  that 
the  Uno  DB  can  bo  look<*d  on  ns  representing 
the  ttpwaid  TCoetion  of  tho  air  against  th<< 
iring,  and  tiio  effect  thenan  would  be  either 

{>rofirtj«9ive  and  support  i  n  ;  supporting  alone: 
ur  rttarding  and  suppurlu>g ;  ooeording  to  liie 
inclination  of  this  line  ;  or  as  tlio  |ioint  D 
behind;  coincides  with,  or  falls  before  the 
point  £  in  the  vertical  line  B£.  Or  in  other 
words  aeeording  as  we  torn  the  deflecting 
Slirfru-.'  .if  flio  wing. 

Further,  Mr.  Middleton  said  he  had  in  past 
years ,  spoken  to  Tory  many  people  who  ho  be- 
lieved were  competent  to  reason  on  these 
m)»Hcrs,  and  thought  the  points  he  had  put 
forward  could  be  accepted  iut  a  vahd  explana- 
tion of  such  parts  of  the  observed  phenomena 
a;;  were  Ciip;i>i!<'  <-f  being  mtionalized. 

However,  the  expianstion  given,  was  not  a 
ooni]iete  esplanatton,  as  it  was  based  on  an 
ignoratton  of  the  unkiiiwn  iction  of  tli.' 
currents  of  air  impinging  on  the  back  of  the 
wing  Rurfac©.  For,  it  must  not  be  forgot^ten 
that  the  wing  was  not  acted  on  br  the  fluid  on 
one  side  only—  is  tlir  c;isf»  of  tho  rane  of  a 
water-wheel — ^but  wm  wholly  immersed  in  the 
mediam;  and  most  probably  the  eddies,  or 
rorficps,  th«>  "  d»»a-lw:it<>r  "  w  to  speak  hcliind 
the  front  surface— did  have  some  effect  on  the 
resultant  action.  But  in  the  present  state  of 
our  knowledge  such  i  fftvt  was  l;irK«'b  t-on- 
jectural,  and  to  bo  deduced  by  ejq;>eriment  a&  a 
percentage  of  the  cakndablo  aotioB  on  the 
front  surface.  Further,  tin  re  wore  two  experi- 
ments to  wit,  of  Dr.  Thomas  Yotmg,  and 
Prof.  Willi!* — which  seemed  to  hiivp  some  bear- 
ing on  the  matter ;  and  even  if  they  did  not 
throw  much  liriht  on  the  subject,  should  b^ 
mentioneil.  Mr.  Middleton  then  alluded  to 
Ur.  Young's  curious  discovery  that  by  ejecting 
a  onrrent  of  air  against  a  bent  and  sa-spcnded 
metal  plate,  the  Utter  moved  forward  to  the 
jet.  (Tliis  experiment  was  repeated  sneees^ 
fully  in  189U  In  fon-  the  A.S.Q.B  But  tl>  • 
printer  drew   the   figuio   wrongly    in  the 


1 


:4. 


plate,  or  on  the  part  to  the  right  of  the  sup- 
porting  string.     Peesibly,  in  fAe  experimsai 

mrntinni'd,  tho  effect  of  the  vortices  disturb- 
ing the  statical  pnmanw  was  even  greater 
than  the  simpler  effect  caused  1^  fltrid  impact. 

But  &uch  was  a  mystery ;  and  Mr.  Middleton 
only  mentioned  such  for  Mr.  Ilargrave'g  con- 
nideration,  and  not  becau«ie  the  speaker  himself 
attn})utod  any  pri  ])otiderating  influence  to 
their  action  ;  at  least  in  the  case  of  the  curvod 
Rurfaoes  used  in  binl  flight;  where  he  con- 


sidered the  forward  motion  in  soaring  birds, 
or  such  an  sometimes  seen  in  flying  ^teS|  to 
hi  iilmost  ontin-ly  prcdiicpd  by  the  upward 
trend  of  currents  of  air  whose  effects  on  the 
wing,  or  kito,  were  predieablo  from  oar  know^ 
ledi!;e  of  flu-  nrdinnry  laws  of  hydro-nux-'ianit-s. 

Ajpun,  later  in  the  evening,  and  in  reply  to 
wom»  objections  the  Chairman  made  to  Ifr. 
Middleton's  remarks  on  Dr.  Young's  experi- 
ment, Mr.  Middit  toti  repeated  he  had  simply 
mentioned  the  experiments  as  being  interest- 
ing, and  m  possiMy  bctiring  on  the  matter  in 
hand;  but  he  did  nnf  think  they  could  hope 
fur  any  sort  of  propelling  force  of  sufficient 
magnitudo  to  help  a  iylng  machine  forward 
by  means  of  so-rillod  " .i- piration."  Indeed 
everything  went  to  show  that  the  action  waa 
too  sU|^t  to  be  of  any  use  in  s^ronautics. 

Mr.  Anln'bald  then  ad  lr  -  d  the  Meeting. 
Ho  said ;  I  .shall  be  very  plt'swst.id  to  say  what  1 
can  on  tho  subject.  I  have  had  the  pleasun» 
of  having  met  Mr.  HiirgTiu  o  in  Australia,  and 
sjiw  him  flyiiin  his  own  kites  in  Stanley  Park, 
and  J  have  great  pleasure  in  welcoming  him  to 
this  country,  and  in  seeing  him  amongst  ns. 
''Applaiiv).  T  lirlii  vf  that  Mr.  TTnrnrave  has 
done  as  much  as  any  man  to  advance  th''  whol? 
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science  of  aoronautica,  and  o«p<>cially  through 
the  modium  of  bi»  very  valuable  kites.    I  huro 
seen  hU  kitet  flying  at  Bl«ie  Hil,  as  Mr. 
Maxim  !iu«,  and  also  in  conjunction  with  other 
kit«!i  Uyiiig  there.    They  always  told  mc  thut 
they  triuted  Mr.  llargnve'^  kite  when  they 
could  not  trust  the  other*,  iind  I  was  quite 
convinced  of  that,  because  most  of  the  others 
brake  up  on  Tarious  occasiotw.    In  fact  thej 
had  a  ithed  there  <levote<l  to  the  pieces  of  tho 
others.      (fi:»ughter).      With  regard  to  this 
question      soaring  machines,  it  iieems  to  me 
that  we  shall,  in  tiie  futnro,  advance  more  in 
this  direftion  thnn  in  unv  nth"r.     In  tho  first 
place,  the  great  point  seems  to  be  the  curve, 
which  imitates  the  curve  ef  the  bird's  wing, 
and  it  must  be  admitted  that  birds  accompli-li 
things  which  we  cannot  do — there  is  no  doubt 
about  that.     The  Greater  designed  them  in 
some  way  to  do  thingi  which  we  cannot  even 
work  out  by  our  eqnationji.    On  looking  at 
the  matter,  it  seems  to  me  titat  wc  mig^t 
rssolTe  this  qnestaon  into  a  simpler  form  it 
we  regarded  the  buck  part  of  the  rnrr©  as 
the  part  that  does  the  lifting,  and  the  front 
part,  if  there  is  any  preasure  ef  air  there, 
I   J  t  tend  to  send  it  forward.    In  that  way 
the  combination  of  the  two  surfaces  might 
produce  the  effect.    Of  ooune  this  is  otdy  a 
hint  on  my  part.     If  tihe   matter   were  re- 
ferred to  some  of  our  most  profound  mathe* 
matioiana,  it  might  bo  an  advantage  because 
it  would  show  iriiat  was  powtible.    The  facts 
which  Mr,  TT:ir^jx:ivc     ran  verify    ^Imw  that 
something  is  done  which  we  cannot  account 
for.    Something  is  done  of  which  we  oannot  get 
tho  full  explanation,  bnt  'li  it  '1'       not  take 
away  from  the  fact  that  it  is  there,  and  1  do 
not  !iec  any  prnctioal  rsasoo  why  it  should 
not  be  developed  into  a  means  of  using  it  as 
a  fl%nnF;-m:ichine  acoessnrj'.   T  regard  the  whole 
of  this  aj»  preliminary,  so  far  as  flying  i»  eon- 
oemed.    A  fljKng-machine  must  have  power 
behind  it  to  drive  it  fnrwanl :   therefore,  we 
must  have  an  on^e  of  some  description.  I 
undentand  that  Mr.  Hargrave  intended  to 
fly  his  macHine  befon^  the  end  of  (In-  r.  ntury, 
but  I  am  afraid  we  shall  hare  to  wait  a  little 
longer  befc)re  that  is  aocompliBhed.      At  the 
same  time,  I  am  one  of  those  who  "believe  it 
will  be  don.',  ;iml  T  nm  uir",  witli  Mr.  Maxim 
and  Mr.  Hargrave  working  at  it,   that  wo 
ottg^  to  aoeompliah  ilia  thne.    I  do  notfcnow 
that  T  have  anvtliing  further  to  «ir,  exrept 
that  the  kite  hero  i»  a  littlo  diff^nt  to  the 
one  T  remember  seeing  on  a  former  occasion, 
and  I  suppose  that  the  curved  surfaees  are  a 
new  f<^  ature  in  it.    It  Beema  to  mc  that  this 
curved  surface  is  one  <rf  tlie  elemeota  wbidi 
wiD  prabnUy  lead  to  more  than  the  flat  sup- 


f.nt".     It  is  the   (li  velnpment   of  the  curve* 
which  han  led  to  such  mmarkablc  ruwilta.  i 
should  tike  to  see  one  of  those  new  kites 
flying  vi>rti(  ;L!l\ .     When   I   flew  ray  kites  in 
issi  I  thon^it  It  good  enough  it  I  got  an 
angle  of  36  degrees.    Theoretically,  according 
to  Marvin,  the  luigle  of  a  plane  kite  scom.s  to 
be  about  (}<>.  thoit^^li  [k  rhapn  Captain  BatJen- 
j  Powell  will  tell  nie  ttuit  lie  ha«  got  to  a  higher 
I  angle  with  his  plane  kite.    With  the  ourred 
kite  it  seems  possible  to  get  vertieality.  If 
tliis  proves  to  be  tho  case,  we  uhaU  tlien  be 
able  to  send  up  our  instruments,  with  very 
much  k\Hs  rop«>  tli an  at  present.    Perhaps  Mr. 
Uugrave  wtU  ^ive  us  his  opinion  as  to  this. 
I  hope  he  will  go  on  with  his  experiments,  and 
iihI  I  am  sure  we  af«  sQ  very  well  pleased  to 
have  him  here  in  owt  midst.    T  hope  ho  will 
not  go  back  to  Australia  before  he  has  made 
farther  improvements  in  his  madimei  and 
shown  iLs  what  it  can  do  fApplau.%.) 

Thi'  (iKunn^n  said  he  did  not  wi^h  Mr. 
Hargrave  to  leave  t!.em  t^at  night  without 
having  made  it  dear  to  atl  present  wlwt  had 
been  Mh   main  pointa  he  had  brought  oat  in 

the  uxpenments. 

Mr.  Hargrave,  by  the  aid  ot  tignrcs  which 
he  dn»w,  then  explained  to  the  Meeting  how 
his  experiments  had  hi  i  n  ea cried  ottt  on  tho 
seashore.  Also  tlio  effects  of  light  and  heavy 
winds  on  the  direction  taken  by  the  model. 

Mr.  Maxim  again  addressed  the  Meeting, 

giving  tliein  some  iIlii"<trationB  from  his  paper 
on  "  Uow  Birds  Soar."    He  bad  seen  eagles 
in  Spain   who,  with  their  wings  perfectly 
rijj:i(l,  li.ul  ^diic  comjilt^fi'lv   across   the  plain, 
without  a  movement  of  their  wings.    Thoy  all 
kn«w  how  .sea-gulls  rested,  as  it  Were,  on  the 
air.      He  had   •^>^>n  eagles  in  the  I'jTenees 
which  with  extended  winp;^  had  balaiicd  tbcm- 
selvi's  on  the  asrending  breeze.     ffe  Slid  tJiat 
nuwt  of  the  audien««  had,  at  some  time,  no- 
ticed how  gulls  followed  a  ship.     T1h>vc  birds 
were  easy  enougli  in  a  certain  position,  but 
the  moment  they  got  out  of  that  positian  tfaey 
had  fo  work  with  tin  ir  win^v.     As  n  matter 
<rf  fact,  they  were  falling  as  related  to  the 
wind.    Even'  body  that  they  saw  soaring  in 
the  air  wn«  roiilly  ftdling  so  far  as  rel  itid  fo 
the  air.     He  also  mention«>d  the  glavsy  streaics 
scon  in  the  Mediterranwin  S«'a  and  elsewhere, 
whioh  he  submitted  were  perhaps  in  part  due 
to  the  currents  of  air  meeting;  and  a.scending 
and  coming  down  again  at  a  distance.  Some 
birds    had    most   sensitive    wings:  tfaey 
could  feel  the  exact  pn^s^inrc  ;inil  direetinn  of 
the  air,  and  wore  able  to  choose  and  keep  their 
position  with  a  nicety.   Hie  dtroctk»n  «f  the 
wind  was  also  dite  to  the  eardi'a  {nnnation. 
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The  wind  ^m.  i  -lly  tiu.v.  'l  iKiiallel  with  (hi- 
surface  over  which  hv  blew.  Mr.  Maxim  ..l»u 
told  tho  story  <rf  a  sailing  sliip  at  Erith.  It 
was  always  fouiid  himdy  to  have  a  tug  to  low 
the  sliip  into  port,  so  the  ongineK  ol  the  Ui<^ 
were  put  iiito  the  ship,  when  it  was  thought 
that  they  mwld  have  the  saiiie  poiti  r  over  the 
phip  when  thoy  were  iti  thi>  tug,  h  if  xihic'i 
over  way  the  en^eti  iuriueU,  tho  blup  would 
baek.  (Laughter.)  Mr.  Maxim  abo  described 
tho  experiments  he  had  made  with  the  .screw 
propeller.  He  had  made  a  propeller  tha' 
wodd  haick  no  matter  which  way  it  vas  ran 
As  ho  had  «iid  before,  the  air  was  consJautl> 
chanj;ui<5,  and  birds  wero  nble  to  soar  an  they 
did  by  taking  advantage  of  a-^cendin^:  currents 

The  Chairman  said  that  Mr.  Hargrave  had 
told  them  tho  rorilltiuns  under  which  ho  ob- 
tained what  he  believed  to  bo  evidence,  of 
thia  wooden  model  aspirinje  or  Koing  <o 
windward,  aiid  he  thoncrht  Mr.  Hju-^ravc  put 
the  fact  down  to  sotnu  such  pheuomciui  a»  Mr. 
Maxim  had  deeeribed,  to  some  altematioiis  and 
tvi<>ting8  of  tlic  wind,  of  whioh  the  mactiiao 
was  able  to  take  advantiige. 

Mr.  Uargravu  said  that  no  one  believed  now 
that  the  wind  blew  straight,  and  the  madiine 
douhtle&s  took  adrantngo  of  the  currents.  Au 
up-trpud  in  the  wind  would  aocouub  for  auy- 
tl)ing.  He  tiien  read  a  abort  extract  from  a 
paper  as  to  the  aoiiriug  wing  of  a  bird. 

Tho  Chairman  said  that  he  rr-n^l  not  ap-ei^ 
with  wliat  Mr.  Middlutou  bad  tohi  them  about 
tho  bent  metal  phite  moving  to  wiadward 
against  a  forct'd  bla  t  of  air.  His  explanatioa 
seemed  to  imply  porpetual  motion,  or  the 
^  •ttiag  puwor  out  of  nothing.  He  thought 
that  a.spiration  from  such  an  action  a«  Jifr. 
Mid  ll<  ton  had  de.scrihed  was  impossible. 

Captain  Badeu-Powell  (who  was  cordially 
received)  nid:  As  a  great  deal  baa  been 
said  about  the  ascendin^j  currents  of  air,  I  may 
perhap.s  be  allowed  to  say  a  word  or  two  about 
tho  oxperimente  which  I  have  made  with  Wtes 
whicli  oertainly  inipres.sed  me  with  tho  fact 
that  thr>r<»  arc  nearly  always  asr  -ndii)^  currcnt- 
if  there  is  any  wind  hlowuig.  Tlierc  is  one 
experiment  I  made  that  alnuMt  alarmed  ma.  1 
w.is  llyin  '  one  of  my  kites  whicli  li.id  got  to  a 
very  high  angle,  and  it  steadily  ro£>e  until  it 
got  absolutely  over  head,  and  the  string  was 
banging  p«T>ondicuJarly.  1  thou;;!ii  that  tliis 
waa  on  cxtnonUnary  result,  so  1  took  up  i 
heavy  piece  of  wood,  and  I  tied  it  to  the  string, 
and  it  atoadily  rose.  I  thou^t  1  had  come 
:U!ros.s  some  nuirvellous  discovery,  and  1  shoidd 
tliinic  it  remained  suspended  fur  poruapd 
twenty  woonds,  hovering  in  mid  air  without 
any  oonnaction  with  Hut  gn>niid«  and  than  the 


kite  began  to  drift  olT  to  looward,  and  the  wood 
cumo  to  the  ground,  and  1  then  arrived  at  the 
condttsbn  that  tbb  was  solely  owing  to  the 
wind  taking  temporarily  a  ntrong  np-turu.  Wo 
ui-r-,'  ;il-<)  ^petking  of  the  kites  at  Bhie  Hill 
rising  Lo  a  very  high  angle  when  being  pulled 
down.  I  have  continually  found  with  kites 
that,  if  you  draw  in  t!.e  .-tring  very  rapidly, 
they  will  pM«s  absolutely  overhead,  in  fact,  7. 
could  always,  if  I  wanted,  by  drawing  in  my 
kite  rapidly,  work  it  up  to  windward,  so  tliat 
it  fell  to  tlic  ground  to  the  windward  of  where 
tho  string  was  b^ng  hold.  I  have  shown  my 
kitea  onoe  or  twico  to  the  members,  w  that 
th.^v  all  know  t]:t  ir  furui.  TIicv  are  very 
dilierent  from  tho  carefully  constructed  model:* 
we  see  here.  Mine  are  oertainly  not  so 
scientifically  constructed,  though  they  may  bo 
moro  easy  to  handle  or  to  fold  up  or  open.  I 
have  not  had  tho  udvaititagu  of  flying  any  ol 
those  caref  ully>mado  Kites,  and  ao  I  should  not 
like  to  siiy  th.nt  mine  aro  in  any  way  better.  I 
think  that  we  all  thoroughly  appreciate  Mr. 
HexgraWs  visit  here  to-ni^t.  (Apphutse.) 
We  know  th.:t  Ix  lia.snot  only  experimented  in 
those  kites  which  wo  see  before  us,  and  in  this 
very  interesting  soaring  model  which  wo  roally 
can  none  of  us  andcrbtaud,  but  we  know  also 
that  ho  has  made  u  great  number  of  experi- 
mente  in  other  direotiona.  We  know  that  he 
has  made  several  most  interesting  modets  of 
engines,  T  think  Ln  steam,  oil,  ('ompr(:'<v^ed  air 
and  other  vaiietiefi.  I  am  sure,  tliorefore, 
that  whether  Mr.  Haigrave  is  sucoesafnl  or 
not  in  producing  a  flytng-mndiine,  at  any  rata, 
his  niime  will  bo  always  remembered  in  oon- 
uetiiuu  With  tho  subject.  (Applause.) 

Mr.  David.son  asked  :  Wliat  h  the  practical 
value  of  the  discussion  thi^  cvtMiing.  We  want 
^muthing  praetiual — are  we  getting  itf 

The  Chairman :  The  svbjoot  of  the  dirauMion 
is  really  moro  than  anytlung,  thi^.  Mr.  Har- 
grave  has  shown  us  his  kites,  and  has  given  us 
evidence  to  believe  that  aspiration  is  possible 
under  certain  circumstances,  and  we  want  to 
come  to  tho  conclusion  whetlier  it  iSy  c- 
whether  it  is  not  practical. 

Mr.  navidson:  Wlmther  it  is,  or  is  not, 
whether  tliero  is  an  upward  tend  or  whether 
tlwre  is  not,  if  we  aro  going  to  have  a  practical 
machine  we  oug^t  not  to  rely  upon  the  un- 
ccrtiunty  of  theso  upward  tends  in  the  air.  If 
wo  have  to  rely  uiKjn  thc-o,  what  i<?  thr  value 
of  tho  macliiue.  Wo  cannot  :ilways  got  them. 
Mr.  Maxhn  haa  pointed  oat  that  a  bud  is 
eavv  in  one  position  but  not  Ln  another,  and  has 
to  choos,e  ita  position — ^we  cannot  do  that.  If 
we  aro  going  to  make  any  madiine  that  is 
really  going  to  travel  tfanmi^  the  air,  we  niiat 
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iittt  nly  upon  tiiese  Haa^  aod  it  seemt  to  me  [ 

to  be  entirely  Ih^yond  tlic  quL^sfion  to  go  illlOt 
and  endoftTour  to  find  out  about  ttiom. 

Ifir.  Minn  mid  Iw  fhoq^t  thoy  m'mht  ootn-  I 
pare  eoecing  bods  to  the  old  sailing  ships  with 
two  soils.  Th«w  did  not  travel  by  il  r,,,.  at  tho 
{.lesent  time,  thoy  used  steamships.  Ih^ra 
ware  eeranl  clttDPeo  of  birds  whidi  ho  nuf^t 
compare  to  :i  sfenni'.liip  or  n  Iwaniofiv  ■,  wlifp- 
a  Taat  amount  of  energy  was  expended.  The 
Ufds  that  foUowed  a  riiip  probably  did  ttot 
exert  any  power  at  all.  Ooese,  clucks,  part- 
ridges and  similar  Innh  did  not  take  tho  wind 
into  consideration  at  ail :  thoy  simply  fiurgcd 
ahead,  indepradeni  of  wbkfa  way  tho  wind  was 
blowing,  nt  thf^  oxpen^':-  of  a  large  amount  of 
power.  These  exerted  sufficient  power  to  b« 
indepoideiit  of  the  wind — that  was  what  wo 
must  do.  Then  came  the  question  of  getting' 
machines  of  the  ri^ht  shape  and  fonii.  11  •  ' 
bad  spent  £20,000  in  that  direction,  and  now  a 
foHber  stim  wa^  wanted,  and  ho  waa  aavinf; 
up — wa'king  inst^'ad  of  taking  cabs,  etc. 
to  save— (Laugjiter)— another  £20,000.  He 
did  not  expect  they  would  xtwceod  all  at  once ; 
he  tboup' t  it  was  a  matt,  r  of  time. 
-  Mr.  Alfred  Walker  <<aid  that  aspiration  was 
spoken  of  in  two  sens  a  Fronohman  piouil- 
laid)  had  pnhlis'KMl  a  book  giving  liis  obsen-a- 
tif>n><  of  fhf  so;mrg  of  vultures  in  Egypt,  and 
expressing  tlie  hopo  of  Manflying  in  still  air 
without  <>xppndit<irp  of  eneif^.  To  tho.<tp 
of  ns  who  '  li'  vi^  in  tho  conser%'atifiti 
of  raieiigy,  n.spiration  in  thi«  sense  is 
tmpoetdUe ;  bttt  if  by  aapiratioin  wo  mmm 
Kjiag  in  a  wind  without  expenditure  of 
energy,  this  micht  br>  n^^  iMe  by  getting 
energy  from  the  eddies  in  the  wind.  The  wave  i 
boat  inrented  mmio  yeam  nnicp  by  Mr.  Bar-  | 
grave  i<»  a  case  of  n^pin/ion  ir^  water. 
With  respect  to  the  motion  of  tho  8  shaped 
sttrfaeo.  it  seomed  to  bo  alcin  to  the  motion  of 
tl)e  Im'^  wliifh  goes  towards  the  jot  in  a  ball 
hydrant,  and  they  could  not  hope  for  anything 
from  that  because  the  jet  would  bavo  to  be 
moved  as  the  ball  moved.  IC»  had 
experimented  with  a  somewhat  siniihir 
model  to  the  one  tn  question,  which  hn 
had  tied  to  a  flahing  rod.  H(«  had  a  mall 
horizontal  stu^ace  for  the  tiiil,  and  when  he  had 
tried  to  do  without  thai  horizontal  stn^ace,  the 
machine  had  a  groat  tendency  to  duck  down 
at  the  front.  He  should  like  to  ask  Mr.  Har- 
grave  wheflior  Ii  •  had  tried  tbi<5  model  as  a 
kU«,  and  whether  tliero  was  any  similar  teud- 
eney  to  Aadk  down  at  the  front.  Ho  also  made 
otJier  (  nrtnires  a<«  to  Mr.  HrTsrave's  oxp<^ri- 
ments.  Mr.  Maxim  had  given  t'leni  the  result 
of  his  very  intcrejsting  observations,  aud  had 
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explained  soaring  on  the  themy  of  aa  npward 

current;  this,  no  doulif,  applicnl  to  nwny  cason 
of  soaring,  but  not  to  all,  porhaps  not  to  tbo 
ease  of  tfie  albatress.  Lilientfaal  had  spolmi 
of  a  wind  blowing  orer  level  ground  with  an 
aver.ige  tendciicv  upwards  of  3**,  tlii'?  would 
appear  impossible  as  it  would  at  ouct*  result 
in  a  vaonum  at  the  aorfaoe  of  tho  gponnd. 
The  mo5t  importnnt  point  to  be  noted  in 
ilying  a  lute  is  thb  angle  of  tho  string,  or  bow 
near  the  zenith  will  the  kite  remain  in  steady 
flight  over  level  ground,  neither  his  (Mr. 
Walker's)  own  oxp  -rimcntH,  nor  any  records  he 
had  seen  showed  this  to  be  less  than  31)**  away 
from  the  zenith  in  the  case  of  box  kitea,  and 
until  a  far  better  tmgle  than  tUs  is  attained 
R-e  canot  hope  to  fly. 

Dr.  Biddle  thought  that  not  quite  auNigh 
l;:ul  been  nisdo  of  tho  law  of  action  and  re- 
.letion  Tleing  cun".'d  downward  at  the  back, 
iVi  tho  horizontal  wiu'l  came,  it  deflected  tho 
plane  of  wind  upwards,  and  the  roAction 
trndeO  f..  V  ,v  >  :i  fr>nv.ird  i-fTpct.  TlT->y  had 
more  of  the  surface  curved  at  the  back  than  in 
front ;  tho  consequence  was  that  the  tendency 
would  b(>  to  po  forw  ird  as  it  ros'i,  being  pressed 
by  th'"  re-,istjuioe  of  air  to  i*--  n>inir.  At  any 
rate,  that  might  l';>vo  some  inlluinice.  His 
theory  of  the  matter  waa  based  to  a  large  ex- 
tent on  the  wctl-hnown  laws  of  action  and  re- 
action. 

Ciptain  nadon^PowoIl  mid  thnt,  in  rtforeneo 

to  tho  remarks  made  l-y  Mr.  Walker  as  to  tho 
eiirved  mnrb'!  bein  r  flo^vn  ai  a  kite,  ho  had 
made  iu.«t  such  a  model  sr.mo  years  ago  and 
tried  it,  and  !ind  I  :id  ihe  snme  re-s'dts— that  it 
would  always  d'u-k  fonrmd.  As  to  what  tho 
.speaker  hud  said  ab(iut  kites  llying  at  no  better 
anglo  than  thirty,  mif^t  uny  that  althoogh 
the  angles  of  the  '-tri'iirs  of  las  kiti<s  Imd  v:mi-.l 
a  great  deal,  according  to  tho  weather  and 
other  circamstanceB,  yet  he  oonld  always  get 
an  angle  of  at  lesi-  f  forty-five. 

Mr.  Walker  expl.ained  that  ha  moant  thirtijr 
degrees  from  the  vertical. 

Ht.  Reid  said  that  donbtlese  many  members 
TTould  li'o'  fo  tiy  exi>erin"ntT  wifVt  the  HaT' 
grave  kites,  and  would  be  glad  to  learn  where 
they  were  proenrable. 

The  Chainnrin  :  f  tlitik  I  li.id  better  state 
at  once  that  Mr.  Hrrgravo  has  most  kand'r 
given  tho  whole  of  the  kit'Ns  to  CStptain  Baden- 
Powell,  and  he,  in  tnm,  has  made  them  a  pr^ 
:ent  to  the  S'ficir'r.  and  they  will  ho  nr.iilabl.> 
Biiuo  day  or  other,  for  anybody  to  come  and 
iirti  at  and  measure  np — beUere  even  to 
practise  with.  fApplause.) 

Xfr.  Reid  asked  if  Mr.  Hargravi^  had  trio<l 
celluloid  in  his  inventions.    With  regard  id 
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amading  currents,  he  tlioq^t  that  the  apofc 

Hio«en  by  Mr.  Harpravp— the  s>ea-s}u'n>  ivas 
precisely-  tho  spot  wboro  aa  asoenduig  currtmt 
would  b«  found,  bnt  yoo  oould  not  baTo  aMxund- 
inn  oum  nts  tn  crywhoro.  Ho  should  like  to 
Mk  whether  Mr.  HargnitTtt  took  the  direotiona 
of  the  air. 

Mr.  Hare  said  he  should  like  to  aiik  Mr. 
Haii^nkTe  whether  he  had  tried  the  elfeet  of 

siis]).  iidinf;  his  riincd  kit^',  not  bv  one  strui^ 
from  tho  mi(hIlo,  hut  by  a  string  fore  and  aft. 

Mr.  niH>cr;ivi>  in  an^wf^rinji  the  questions 
which  hod  been  put  $uiid  that  be  thought  it 
best  to  paffi  over  anjr  reouriDi  that,  had  been 
matlc  nboTit  an  ascr-ndiniK  tf  ntl  in  tlii>  wind, 
because  in  an  ascending  citrivnt,  uiounst  any- 
thing could  be  done.  With  r^gurtl  to  the  ani^c 
•t  which  ft  kite  could  float,  if  they  hauled  any 
kite  down,  it  would  come  down  at  a  zpnitli. 
Ho  believed  that  wa»  common  to  any  kite,  tie 
■aid  he  had  never  Sown  one  of  his  wood  model 
nuidiinos  with  stiini:,  nn  ordinar%  ki(<'.  He 
had  never  umhI  celtuloHl  himself  for  hi.s  inacliine. 
He  had  umd  vuleaiute,  but  had  not  found  it 
good  ;  it  bucki'  d  and  twisted,  and  was  not  w 
stiff  an  wood. 

Tho  (liairman :  I  think  we  have  all 
te  thank  Mr.  Hargra\  e  very  much  for  his  most 
intereating  paper  which  be  had  givrn  them 
undfT  thf  auspices  of  the  fJociety.  He  w;u; 
sure  they  would  fully  appreciate  the  groat 
trouble  bo  had  taken  in  bringing  aD  those 
beautiful  kitea  to  show  them.  (ApphiuBe.) 

He  thoup,lif  everybody  would  admire  the 
boauty  and  the  details  of  design  of  tho  kite^. 
Big  bites  were  generally  such  esoeedinply 
dunuqr  thtn^:  they  won'd  not  fold  up,  and 
nonded  several  men  to  Ii^hmIIp  tliem,  whereas 
Mr.  Uar^gravo's  kiten  omiid  luu^ily  be  niaoaged 
single  handed.  Mr.  Hiu^vo  has  re- 
mnrkod  that  ho  has  sown  s-:H?ds  which 
ho  does  not  expect  will  bear  any  im- 
mediate fruit,  but  let  us  hope  that  Mr. 
Hargrave'H  setnls  will  not  lie  dormant,  but  let 
us  try  an  a  body,  baokwl  by  Captain  Raden- 
Powell'.s  great,  energy  to  do  our  be  st  to  let  thoHf' 
Ix'ar  immediate  fruit.  (Cliieen.)  I 
thiuk  the  best  thing  that  ran  be  »!nn.',  sU'ce 
Mr.  Harigraro  has  ^pven  thi<i  odiection  kites 
to  the  Society,  will  be  for  the  Society  o  try 
and  snbsrribe  enojigh  fiind.s  to  found  a  club- 
house somewhere  oat  of  Liondon  at  which  <'X- 
perimonta  cnn  be  mode,  and  where  the  Society 
c«u  stop'  any  flving  app^tratus  (whioh  18  occa- 
Sl'«nally  rsilluT  a  vvliif4'  t'lcjjlumt)  nr  anyfliing 
el*3  tliat  may  U»  matle,  and  whero  memb?r8 
cap  go  and  tiy  experiments  with  the  models 


and  thing*  wbhsh  otiieri  have  made.  I 

yoi;  will  hear  further  from  tlie  Secretary  as  to 
this.  1  just  wislx  to  say  that  Dr.  Barton  was 
to  bam  read  a  paper  tonnif^t  on  '  NaTigable 

balloons,"  but  ho  h;i.->  consented  to  postpone 
hu  paper  to  another  time,  as  it  is  lum  so  late. 
When  we  have  pamod  a  vote  of  thanba  to  Ur. 
Haiigrave,  Dr.  Kiddle  wiiJ  explain  the  piece  of 
:ipp!»mt)is  tliaf  li-'  li  rougtit  with  him  a.s  to 
the  steering  of  ImUuuh-s.  Vou  will  remember 
what  waa  said  on  this  aubjeci  in  the  laat  nnm- 
!  or  of  the  Ai  ronaiitieid  .lonrnal.  I  now  rail 
upon  tho  Meeting  for  a  vote  of  thanks  to  Mr. 
Har^rave. 

Brerybody  present  faeartUr  reaponded  to  tt» 
Chiumum's  request,  and  gavo  Mr.  Hacg^wve  a 

most  enthuHiastic  ovation. 

In  .leknowlodpiu;  tlie  vote,  .Mr.  Hargrave 
As.nl  that  bus  tu.sk  hati  been  a  laboiu*  of  love. 
He  felt  he  knew  a  few  things  oonceming  the 
matter,  and  bo  hoped  to  fotage  oat  mere. 

Dr.  Biddle^  AiTAiuTua. 

Dr.  Biddlo  then  f/en  a  short  deaoription  of 

bb  balloon-Htoering  apparatus*  to  the  Meeting, 
s  tying  that  lie  h.nl  >>ruuglit  the  sail  to  show  to 
them  at  the  hiiggMition  of  Captain  Bsderv- 
Powell.  The  Uea  waa  exc<Hdingly  simple :  it 
h  id  I)f  f>n  nmoted  years  ago  by  a  Frenchman, 
but  had  not  been  carried  out  in  the  same 
manner,  as  he  had  sails  acting  on  the  aame 
principle  attached  to  the  ba^:  of  t'o  balloon, 
whereas  bis  (Dr.  Biddle's)  apparatus  waa  in- 
tended to  be  placed  between  the  car  and  the 
Hii.--  Ill-  contonde*!  wan  the  best  position. 
Dr.  Hiddlo  also  explained  tho  rudder,  vrhich, 
ho  (iaid,  was  constructed  on  much  tlie  same 
principle  aa  the  mainaail.  Tho  apparatua  waa 
cnly  effective  during  the  i.^^c  ont  anil  dosornt  (A 
the  balloon.  It  was  depend:'nt  for  its  action 
upon  the  rasiRtance  of  the  air.  Thie  contri- 
vance had  been  exiiiliifod  to  the  Balloon  Com- 
mittee of  tlie  War  Office  'lH  years  ago,  and  ho 
had  also  read  a  pap.^r  on  the  subject  (which 
p;iper  had  been  reprinte<l)  to  a  meeting  of  the 
Balloon  **oeie<y  of  Great  Britain.  Tt  had  aJso 
bwn  exJjibitetl  at  the  Royal  Aquarium.  The 
War  Office  were  not  satisfied  witfi  anything 
tli.if  ili^l  not  enable  tlioni  to  -Smt  ,\  1);ilIf>on 
horizontally.  He  (Dr.  Biddle)  would  have 
liked  to  have  exhibited  to  that  Meeting,  could 
h(^  have  done  so  with  safety,  the  apparatna  as 
applied  to  a  balloon.  (Applause.) 


*  DeMrilM><l  fn  Uie  laM  (A|irit) 
n«uUaal  Jo«rn«l." 


aambtt  of  tlM  "  Asfo.. 
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On  Flapping  Plight  of 
Aeroplanes, 

By  MaUBICG  F.  Fitz-Gkrald,  rrofeaaor  of 
Engiaeeilog,  QaaenlB  College,  B«lf«8t. 

[From  the  Proeee<linge  of  the  Royal  Society.] 


It  has  beca  long  known.  princi]ially  through 
ezperiiiie«t«  m  eoahog,  timt  &  large,  if  not  by 
far  the  kfgeel,  part  of  the  supporting  force 
obtained  by  birds  in  regular  flij^ht,  is  probably 
furoiBhed  by  upward  air  prcuure  on  their 
vlnga,  r^anled  aa  pJanae  moriog  horiioBtaUy, 
with  their  surfaces  cUfhtlj  indlDed  to  the 
direction  of  motion. 

Langley'a  "  Experiments  on  Aero-dyunmicii  " 
famish  some  uumwieal  data  for  eatimatioff  the 
powtT  rcqnired  to  sustain  an  aeroplane  of  ^'ivon 
weight,  propelled  hohsootally  by  a  known 
force,  and  he  applies  Uieae  to  the  determination 
of  the  problem  wh^iher  this  could  be  effected 
by  screw  propellers,  analogous  to  tliosc  of  a 
ship,  actuated  by  machinery  of  existing  type. 

The  older  mathematiod  InTestigatton  by 
Navier  of  the  problem  of  Happing  flight,  seems 
to  be  quite  discredited,  and,  indeed,  the  results 
brought  ont  always  laboared  under  the  physio- 
logical diflonltj  of  demanding  an  amount  of 
horse  power  per  pound  of  riiusele  in  birds 
abich  surpassed,  to  an  almost  incredible  extent, 
that  afaibble  from  the  better  known  raosonkr 
tissues  of  other  ftiiiinals.  One  horse  power  is 
660  ft. 'lbs.  per  second  ;  a  horse  can  ordinarily 
eiert  aboat  two-thirds  of  this,  and  if  wu  take 
him  to  weigh  abont  10  ewt,  we  get  about  a 
third  of  a  ft,  1H  per  sonnnd  per  pound  of  horse. 
A  man  can  work  ut  rale  of  about  6U  ft. -lbs. 
per  second;  this,  again,  is  about  a  third  of  a 
ft.-lb.  per  second  per  pound  of  man;  and  bo 
on  with  other  animals.  Hut,  for  the  flight  of 
birds,  it  was  made  out  that  from  about  110  to 
1300  ft.-lbs.  per  second  per  poand  of  bird  were 
necessary,  which,  even  after  nil  allowance  for 
higher  temperature  of  their  bodies,  and  large 
rebitire  omw  of  wing  mosoles,  compared  with 
those  of  the  limbs  of  hones,  men,  Ac,  seemed 
hi;,'hly  improbable. 

in  the  following  paper  an  attemiH  is  made 
to  indieate  how  both  progreerive  and  horering 
flight  may  bo  effected  by  aeroplanes,  attached 
to  a  heavy  mass,  and  dapped  after  the  mntuur 
of  wings,  under  eondlttons  sufficiently  nearly 
approaching  tho8'  of  Langley'a  experiments 
to  justify  the  inference,  fronj  his  figures,  of 
numerical  results,  not  indeed  presumably  exact. 


but  anllciently  indloating  the  order  of  magni. 

tilde  of  the  quantities  involved.  The  figures 
given  may  be  taken,  comu-ercially  speaking,  as 
near  enongh  to  the  truth  to  eiMble  as  to  judge 
whether  wo  are  dealing  with  pounds  or  with 
pence,  though  not  exact  enough  to  adjust  the 
change  out  of  half-a-crown  in  paying  for  our 
power. 

Ijet,  then,  a  heavy  matw  be  snj^posed  to  be 
flying  through  the  air  horizontally,  and  be 
,  supported  by  wings,  consisting  of  planet  of 
I  negligible  mass,  held  nearly  edgewise  to  the 
directi  ir:  of  motion,  and  moved  vertically  up 
and  down  by  some  machinery  carried  by  the 
beary  maM.   Let  tiiere  be  In  addition  some 
arrangement  of  the  maciunery  by  which  the 
angle  of  inclination  of  the  planea  of  wings  to 
'  their  direction  of  motion  is  rariable.  We 
I  shall  auppoee  the  velocity  of  progression  high, 
ati  i  v;sti«tion3  of  the   iirtipplUng  force  small 
enough  for  cLauges  of  forward  velocity  to  bo 
neglected,  compared  to  the  aTenge  forward 
velocity.    This  is  justified  by  I^angley's  experi- 
ments, which  show  that,  for  small  inclinations 
of  an  aerophine,  the  direct  resistance  to  forward 
I  motitm  is  anmll  eompared  to  tlm  mpportiag 
I  force.    We  shall  also,  in  the  first  instance, 
j  neglect  direct  air  resistance  ou  the  heavy  maits 
as  amaU  eompared  with  that  on  the  aeropUnes ; 
and,  for  eonrenimice,  we  shall  eall  the  heavy 
mass  the  bird>  bodjand  the  attached  aeroplane 
the  wings. 

The  osae  differa  from  that  of  a  real  bird 

most  notably  by  the  circumatanccB  that  the 
aeropUne  in  our  theoretical  cose  has  no  mass, 
whereas,  a  bird's  wings  have  one  of  very 
seoaible  magnitude  compared  with  that  of  its 
body,  an  1  the  aeroplaie  is  supposed  to  be 
moved  up  and  down,  relatively  to  the  mass, 
as  a  whole,  inetead  of  being  pivoted  to  it^  aa 
a  birda  wings  are  to  its  body,  besides  being  of 
constant  area,  which  wings  are  not.  Couse- 
(^UeuUy,  ad  before  remarked,  uumeiiual  results 
can  only  be  regarded  aa  indloating  the  order 
of  magnitude  of  the  qoa&titica  calculated,  not 
their  exact  values. 

The  inclination  of  the  wings  being  variable, 
and  their  motion  being  compounded  of  an 
up-and-down  one  with  a  forward  one,  it  is 

:  evident  that  the  aupporting  force  may  be 
periodieeUy  variable  also,  and  consequently 

;  the  bird's  body  will  move  in  a  ttinuoufi  or  wavy 
path,  on  the  whole  horizontal,  and  the  stroke 

I  of  the  wings  will  be  the  relative  motion  of 

j  winga  and  body.    If  the  horizontal  velocity  be 
high,  and  the  amplitude  of  tin;  winj;  stroke 

I  relatively  to  the  air  moderate,  auu  the  variations 
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in  the  supportiog  force  not  too  great,  the  ynAh 
of  the  Urd*!  body  wUl  1m  011I7  dightlj  waved 

BO  that  fig.  1  may  be  taken  as.  in  a  gcnoial  lOrt 
of  way,  repreientiiig  what  takes  place. 

In  the  Mune  figure  A,B,,  AjB^  Ac,  represent 
the  plane  oi  the  wing  at  different  succesaire 
positions,  "toen  cdjjjowise,  antl  P;,  Pj,  (fcc,  the 
correapuuiiing  resultant  air  pressures  on  it,  in 
direetiovk  and  magnitade.    Now  it  ia  plainly 
a  matter  of  arrangement  of  mechanism  what 
these  shall  bp,  as  they  depend  on  the  angle 
between  the  lines  AjBi,  &c.,  and  the  tangent 
to  the  heavy  line,  marked  **Path  of  wing**  at 
each  instant.    Cmisoqaontly  it  ia  worth  whiU- 
inquiring  what  arc  the  conditions  of  adjuet- 
went  to  eauM  a  forward  force  on  an  average 
to  be  applied  to  the  bird  and  winge,  when  the 
winps  !»re  moved  up  and  down  by  an  engine 
foriiiiug  part  of  the  bird's  body,  when  the 
supporting  force  ia,  onoui  avwage,  equal  to 
the  bird's  weight,  and  the  forward  force  in.  on 
on  average,  equal  to  that  required,  on  an 
average,  to  propel  the  aeroplane  at  its  average 
inclination.  Observe  that  the  force  Pn  depends 
for  its  majrnitudL',  not  on  the  actual  inclinatiun 
of  the  wing  path  at  all,  but  on  the  angle 
between  that  path  and  the  plane  of  the  wing, 
while  its  horizontal  component  depends  on 
both  angles,  so  ttu»t  although,  as  long  a»  there 
ia  any  supporting  force,  there  is  a  resistance 
to  forward  motion  along  the  wing  path,  there 
may  novertlieless  be  a  forward  force  acting 
horizontally  on  the  whole  machine,  wings  and 
body  taken  together,  aa  in  Hie  flret  poatlion 
shown,  for  instftnce. 

The  thing  to  do,  then,  is  to  fonnulate  this  in 
symbols,  and  for  the  present  purpose  it  will 
suttee  to  make  aome  simplifying  approidmations 
to  facilitate  the  work.  We  shall  then  take  it 
tliat  the  inclination  of  the  wing  path  to  the 
horizontal,  and  the  inclination  of  the  plane  of 
the  wing  to  th«  wing  path,  arc  h(Mk  small 
enough  to  aisama  tliat  for  either  of  them,  a*  well 

isr 


as  llimr  sum,  the  ofreolar  measove,  the  sine,  and 

the  tangent  do  not  sensibly  differ,  and  the  cosine 
is  unity,  for  example,  for  20*  circuhw  measure 
=  0'Ji49,  sine  =  0  342,  tangent  =  0  363,  and 
codne  a  0*94;  ao  that  up  to  thia  at  any  rate, 
we  shall  not  be  incurring  errors  oteeoding  5  or 
G  per  cent,  by  this  asaumpUon. 

We  shall  also  aeaume  that  for  a  small  angle 
(a)  of  inclination  of  an  aeroplane  to  its  path, 
the  resultant  air  pressure  is  given  by  the  formu  a 
Po  =  2A:V»  sin  a  in  pounds  per  square  foot, 
where  Y  ia  velocity  in  feet  per  seeond,  and  ft  a 
coefficient,  which,  according  t  Innrrley.  is 
about  0  (M»17,  and  Pa  is  directed  normally  to  the 
(iiaiie.  This  agrees  nearly  with  Do  Chemins'a 
formaht  at  small  angles,  aa  pointed  ont  by 
Langley. 

Now  let  the  angle  a  be  varied  according  to 
the  hiw 

a  SB  m(X^§t  eon pt), 

m  and  m  being  arbitrary  constants,  p  being  '2t/ 
where  /is  the  frequency  or  number  of  Haps  per 
second,  /  being  time  in  aeoottds. 

Then  the  normal  pvessare,  Pa,  on  a  plane  of 
area  A,  at  forward  velocity  V,  inclined  at  a  to 
its  direction  of  motion  is 

For  oonvenienoe  we  shall  t^i'xe  the  bird'a 
weight  as  1  lb.,  so  that,  in  general.  Pa  will  be 
for  any  other  weight,  normal  pressure  in  lbs. 
per  lb.  of  biid,  and  A  is  wing  area  in  sqnaie 
feet  per  lb.  of  bird. 

Let,  at  any  moment.  Z  be  the  height  above 
some  datum  level  of  the  bird's  centre  of  gravity, 
and  2  that  of  centre  <rf  presanre  of  wings  and 
snppoie  that 

r  =  S  sin  (pi  -f  0). 
Then  the  slope,  «,  of  the  wing  path  is  at  any 
moment  aondbly 

supposed  to  be  always  a  small  angle. 
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By  ilg.  1  W6  Me  ihat  if  F  be  th«  Tertieftl 
•apporttng  force, 

F  =  Pa  coa  (.s  -f  a)  r=  Pa  scnaibly, 
since  («  -|-  o)     suppoHcd  a  stuail  angle  ;  aud  if 
U  be  tlw  boriaontel  eompouent  of  Fa, 

H  SB  —  Ptt  sin  (a  -f-  a) 
=  —  Pn(#  -f  a)  nearly. 
This  i4  the  reaistaace  to  forward  motion  hori- 
sontally,  aad  the  woric  done  egeiott  it,  taking 
the  ftTenge  rate  of  working,  ie 

U  =  i^yy*VP<i(*  +  a>«  f t..lbe.  per  leeond. 

Again,  if  tbe  bird'a  body  be  rising  at  the  rate 
rfZ/(fl,  md  the  wings  at  a  leuer  rAte,  </c;<//, 
the  engioe  attachefl  to  tlio  ixidy,  which  exertn  a 
downward  force,  F,  on  the  wings,  is  doing  work, 

ao  that»  when  F  is  poflitiro,  and  ^  (2  —<z  )  JKMi- 

tivo,  tho  en^'iiit'  doea  work,  an !  tli'u  in  to  be  tlu' 
aame  work,  on  the  averagOi  aa  that  done  to  ovcr- 
eome  the  leaiitanoe  of  the  air  to  the  plane 
taken  along  ite  actual  path,  and  ia 

"  =  .17.  P',,7(Z -')'». 

Gonae^ueutly  we  get^  as  a  condition  for 
deteradnittg  some  rdaBons  among  the  oonatants, 

/i^lp                   r»r  p  <l 
0    VP.ad.=  y^     Fv,(Z-.>//  ...(A) 

Annt!ier  condition  arisca  aa  follows.  F, 
tbe  vertical  force,  is  scnaibly  equal  to  Fa,  we 
havi!,  for  the  motion  of  the  bird's  body, 

^:=3f(Pa-i),  tho  bird  being  1  lb.  weight, 

=  tf  I  •2AAV%(1  -fi  con  pt)-  1  ' 
and,  on  integration,  all  tcrma  uoi.taiuing    or  t 
aa  faeton  must  vanish,  in  order  for  the  motion 

to  be,  on  an  uv(,'ra;.,'i",  hori/.jntal.  That  con- 
taining   as  a  factor  will  not  v.iniah  uuleaa 

2/tAV»m  -  1  which  fixes  m,  (It) 

and  trivea  '^'^  ~  —  ul  aa  there  is  uo  term 

"       (It  P 

with  /  as  factor  in  Z. 

By  differentiation 

dz 


dt 


whence 

^  (Z  -  =  -  1  ain  />/  +  /-S  cos  (ju  -}-  0)  * 
«  I  /'  > 

Inserting  their  v.dueain  (A)  for  the  ^oantities 

iuTolved,  we  get 

(l-Meoa^)r^sin/i<-|-yiSooa(/)f+«)1 


On  integration,  the  only  terms  that  do  not 
vanish  give  the  equation 


WkSy 

which  ia  qoadzatie  for  namely, 

M''-2*AV/iS  coa     +  2  =  0  (C) 

Taking  tbe  integral  of  one  ^vIq  alone  we  find 

 (») 


«w  ui>8  cos  9 
W  J— 


pSeoetf  =s  + 


EUminatlng  /i  from  these  we  get 

\V  

If  now  wo  draw  a  curvo  whoae  onlinate,  ia 
/iS  cos  0,  and  abseissa,  x,  is  W,  we  find  it  to  be 

of  the  form  ahownaa  AB  or  CD  in  fi^,'.  1,  with  a 
ayinniotrical  branch  below  the  axia  of  x,  not 
shown  in  the  fi<,'aro.  On  account  of  the  steepness 
of  the  first  p^rt  of  the  curve  CD,  that  part  of  it 
wl)ii:h  cxtunda  from  W  ^  2-5  to  W  =  8  ia  shown 
with  the  scale  of  abaoiasw  magoitled  tifty  times, 
as  AB,  and  corresponding  enrvee  for  /i  are  given. 
The  case  taken  ia  when  AV  =  120,  ao  that  it 
applies  to  flight  at  (if^  feet  per  secnnd,  if  the 
wing  area  id  2  ai^uare  feet  per  pound  carried, 
30  feet  per  second  with  an  allowanee  of  4  square 
feet  per  poiind,  .intl  so  on. 

The  principal  things  to  note  about  the  corres 
are  that,  in  the  first  place,  W  has  a  minimnm 
value,  in  thia  cuae  2*5  ft.-lbe.  p«>r  second  per 
pound  o.iriit'd.  This  occurs  when  /-S  cna  0  is 
intinito,  and  practically  implies  that  when  the 
rate  of  flapping  is  very  high,  keeping  the  same 
stroke,  tliu  hurac-power  required  comes  very 
near  the  minimum,  and,  remarkably  enough, 
the  wing  becomes,  virtually,  exactly  equivalont 
to  a  plane  of  area  A,  inclined  at  a  conatant 
angle  a  —  m,  moving  horizonUdly,  a-s  in  Lnn^'loy'a 
expcrimeuta.  This  ia  not  accidental,  but 
seems  to  follow  from  the  oireumstance  that 
2VV  ^  M-ji^  coa  0,  and  if  />S  coa  0  be  infinite  and 
W  linite,  fi  muat  vaniali,  an«l,  consequently, 

=  m  (1  — M  cos  0)  1  ccoiiK's  a     m  simply. 

iNoU  luUUd  March  2i,  Ift'J'J.— In  the  paper 
aa  read  an  erroneooB  statement  here  followed,  to 
the  effect  thatth«>  mininnim  of  \V  waslialf 

that  got  in  Lduigley'a  experiments  with  a  plane 
at  angle  « s  ««.  It  arose  foom  the  Idt-hand 
aide  in  equation  (A)  being,  by  mistake,  written 

yPa(«-f.a)dir,  instead  ofaa  given  above. 

The  anther  is  indebted  to  Prof.  J.  Parser  for 
pointing  out  the  mistake.  The  least  value  of 
W  is  equal  to  that  of  lAngley  a  experimentB.J 

Of  couraf,  as  liofore  inrnlloni''!.  it  nnt  to 
be  taken  that  the  figure  2-(id  ft.-lba.  per  accond 
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per  iMniiid  of  Uid,  li  ben  demoiMbrKlecl  to  be 

that  which  a  real  bird,  with  !?  Bquarc  fret  of 
wing  per  lb.  of  bird,  flying  &t  60  feet  per 
aeoond,  would  or  mnat  exert.  AH  that  is  pro- 
fesecil  t-j  be  shown  is,  that  the  bird  may  be  able 
to  fly  with  the  eTprtion  of  two  or  three  ft.-lb». 
per  second  per  pound,  and  that  30  to  h'iuu 
aw  qoite  unneoeoaai7.  Farther,  it  appeitrs 
that,  within  a  very  large  range  of  the  values  of 
pScMltt  tbat  is  frequency  of  flapping,  stroke, 


great  range  of  varlaiioB  in  tba  miiMr  of  bizda* 

rise  of  their  wings ;  some  (as  pigeons  and 
ducks)  flapping  very  fast,  others  (as  seagulls 
and  herons)  flapping  but  alowly,  witboat  a&j 
l)hysiological  reason  for  expecting  material 
diffLroiiccs  in  the  rate  at  which  their  muscles 
can  give  out  energy.  There  are,  no  doubt, 
pbmty  of  other  teaaona,  bat  nntil  experimenta 
can  be  made  on  planes  or  other  surfaces  tl:ip|)ed 
by  pivoting  on  an  axis,  numerical  data  for 
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and  lag  of  phaae  of  stroke  relatively  to  phase 
of  bird'a  body  motUm  and  twisting  of  wing, 
there  may  be  little  comparative  variation  in  the 
borse-power — e.g.,  between  freqtipncy  per 
minate  600  and  frequency  26u  (auppoaing 
S  cos  0  SB  1)|  there  would  only  be  a  change  of 
work  per  second  from  2*61  to  2*65— aoarcely 
2  per  cent. 

Thia  aeeiiia  to  bear  on  the  ex^kiimtioo  of  the 


conditions  of  calculation  agreeing  more  nearly 
than  tboee  here  aaed  with  coodltioDB  frf  f*et, 
seem  to  be  wanting. 

Another  point  brought  out  is  that  cos  0 
baa  a  nkinimttni  valne  as  well  as  W,  but  n  baa 
not.  This  means  that  the  phase  of  the  wing 
motion,  relatively  to  the  twisting  of  the  wing 
(on  which  the  augic  a  depends)  is  impoitant, 
and  if  theae  are  out  of  beat^  w  ^  qiaok,  bj 
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more  than  a  cortain  amount,  with  a  giTeo 
hcqaency  and  itroke.  tlie  flight  cannot  be 

maintained  at  all.  The  values  of  ^  which 
«zce«d  unity  imply  (on  n^erence  to  the 
eqinitiini  aasm(l— Meoapf)  )  that  there  ia  a 
revened  piwwiire  on  the  wing  during  part  of 
the  stroke,  a»  shown  ii>  \  iit  the  third 

position,  where  i*,  in  directid  partly  downwards. 
This  eondilion  i«  however  ttnfaToorable,  pro- 
bably in  all  caaeH,  to  economy  of  lahonr,  though 
it  may  be  favourable  to  forward  propulsion. 
At  all  economical  rates  of  working  m  is  ^uitu 
anull,  that  ii,  tbe  inclinatfam  of  wing  plane  to 
wing  path  varies  but  little. 

It  may  also  be  observed  that,  for  any  value 
of      cos  6,  there  are  two  of  W,  oue  of  which 

liea  ckae  to  ita  leaat  poariUe  valve,  and  the 

other  is  very  large — r.57.,  for  /-S  cos  <?  =  ir>, 
W  =  2'G5  or  about  40,  so  that  a  person  who 
was  going  on  observed  valnee  of  pS  and  took 
cos  6  to  Ik'  n  -arly  unity,  might  easily  overlook 
the  srnall  value  nf  W,  ami  baae  his  estimate 
of  work  on  the  large  one.  This  is  the  more 
likely  aa  the  eurve  of  pSeoetf  la  of  the  third 
degree,  and  the  solving  of  a  cubic  by  a 
direct  process,  especially  when  there  are  three 
real  roots,  is  troublesome,  and  avoided  iu  con- 
sequence. Wbetbor  anything  of  thia  kind 
occurred  in  X:r  i-r'i  or  other  earlier  investiga- 
tions, the  present  writer  is  onabie  to  say. 
Langley  says  that  Navier  added  the  work  done, 
here  expres«ed  by  the  right-hand  side  of  equation 
(A)  to  that  on  the  other  to  find  the  whole. 
Why  it  should  have  seemed  necessary  to  do  this 
la  not  elcar,  for  if  the  wing  haa  no  aenaiUe  nuua, 
as  here  assumed,  the  pressure  of  the  engine 
downwanls  cannot  exceed  F,  and  no  work  citi 
be  done  by  a  vertically  moving  engine,  except 
tliat  expressed  on  the  light-iiand  ride  of  eqnation 
(A^.  The  way  in  which  forwarrl  motion  i.s 
maintained  bears  some  analogy  to  the  process  of 
■o>ealied  '<lflvirible**  akating,  and  to  acrow 
propulsion,  wherein  it  would  be  manifestly 
an.suni  to  add  the  work  ifoni'  against  the  j^hiii's 
resistance  to  that  given  by  the  turning  moment 
applied  to  the  aerew,  to  find  the  hoiae-power  of 
the  engine.  In  fact,  the  construction  of 
Lann:ley'8  whirling  table  virtually  nuwle  the 
aeroplauo  a  portion  of  a  screw  propeller  with 
azia  vertical,  and  Ida  eoefllaent  k  hai,  bonnd  np 
in  it,  the  inefficiency  of  the  propeller  in  con 
verting  borse^power  of  turning  couple  into 
thmat. 

With  regard  to  the  absolute  magnitude  of  the 
fipure  2-5  as  the  least  value  possihlo  for  W  in 
the  case  illustrated  by  fig.  2,  it  is  of  importance 
to  note  that  tiiia  depeada  on  si,  and  m  haa 


been  made  s  ii^y,  on  the  atrenKth  of  the 

equation 

=  j(P« -  !)      |tfrAV*in(l  -  jtcoapQ-l I 

whieh  again  depends  on  the  assumption  tliattha 

downward  acceleration  of  the  body  attarhctl  to 
the  aeroplane  would  be  g,  irrespective  of  the 
horiiontal  veloeify  of  the  plane,  if  the  angle  of 
inclitiation  of  the  plane  to  its  path  were  zero, 
l.anjjley's  experiments  on  the  "Plane  T)rop[)er" 
seem  to  show  that  this  ia  by  no  means  the  case, 
bat,  nnfbrtttnately,  he  waa  unable,  through 
uncontrollable  circumstances,  to  determine  the 
proper  value,  which  is  some  function  of  the 
velocity,  and  may  possibly  be  so  small  aa  (7/3  at 
biaUglMntveloeitiea.  If  ao  aiY  which  ia  the 
minimum  valac  of  W  require.^  corrf  ^iv  r  llng 
reduction,  and.  iu  the  case  taken,  the  scale  of 
W  ia  aboat  three  timea  too  large,  reducing  the 
necessary  work  to  about  1  ft. -lb.  per  pound 
carried  or  thereabouts.  It  is  now  eviilent  how 
the  energy  expenditure  of  birds  may  he  within 
quite  reaaonable  limita,  though  we  cannot,  with 
any  approach  to  accuracy,  make  the  calculations 
for  the  desif^  of  a  flying  machine  with  flai>ping 
wings.  We  can  say  it  will  not  in  a  given  case 
coat  a  pound  an  hour  for  power,  but  wu  cannot 
tell  whether  it  will  coat  only  sixpence,  or  aa 
much  as  half-a-crown  or  three  ahillings. 

To  allow  for  head  redalanee  of  the  bird'a  body 
some  tertu  must  be  added  to  the  left-hand  side 
of  equation  (A),  which  will  alter  the  aKwlute 
term  of  equation  (Cj  and  the  ^  under  the  square 
toot  in  equation  (E9  •<>  aa  to  inereaae  W,  and  a 
nutnbt'r  of  small  corrections  of  other  kinds 
niii,'lit  bo  made,  which,  however,  eon<^idcrins^ 
the  rottghuCitii  of  the  numerical  data  we  have  to 
go  Upon,  are  not  worth  talting  into  aceount. 

The  justification  of  the  assurnption  as  to  the 
smallneas  of  a  and  s  is  best  exhibited  by  a 
numerical  example.  Taking  then  JkTstSO 
with  A  ~  2  square  feet  per  pouud  of  bird,  and 
a^^suiningS  =  O  b  (a  stroke  of  1  foot)  we  find 
that  Hp  —  ;10  (about  300  downward  strokes  per 
minute,  which  lea-gttUa  in  regular  flight  often 
exceed)  and  eoa  9  ~  1,  S/>  coa  5  =  1.'),  and  W  = 
2-05;  while  ^  is  0  iri,  amd  m  ia  0*04!.  The 
maximum  value  of  a  u  liien  O'O^lfl  4-  0-36)  wtien 
pi  —  *,  Thia  la  0*0564,  the  ointuhir  measure  of 
3*^  10'  nearly.  Th"  maxitiuiin  value  of  the 
slope  of  wing  path,  ia  /'S/V  —  0*26  ;  the  circular 
measure  of  14^  20';  but  thne  do  not  oeeur 
simultaneously. 

It  will  be  found  that  their  sum  is  a  maximum 
when  /<<  —  0  and  ia  then  U-28,  the  circular 
of  10* ;  thua  lying  well  below  the  limit 
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of  SO*  sn^Mted  in  the  Mrlierpartof  this  paper. 

The  boily  path  on  inti-gration,  and  taking  Z  =  0 
ami  dZldt=o initially,  is 55  ~  —  njijlji*{\  —  cos />/) 
and  the  amplitude  ia  0  0125  foot.  The  body, 
therefore,  pursues  a  simple  Imrmonio  path, 
whosp  arera^  is  ahnut  inch  bt'low  the 

mean  level  of  the  wing  path,  and  whose  total 
rifle  atid  fall  from  ereit  to  hollow  it  alnuMt  5/16 
inch.  The  relative  motion  of  wing  and  body 
does  not  aeoaibly  differ  from  that  of  the  wing 
alone. 

The  inTeettgation  of  the  qneation  as  to 

hovcnnp  is  far  Icrr  satisfnctoty.     Wo  !iii;,'l.t 
AMumc,  for  instance,  that  the  centre  of  prvasure 
of  the  wings  followed  a  circular  or  elliptical 
orbit,  the  plane  of  tlic  wings  making  a  small 
aitglo  with  the  lati;,'i'iit  to  thi-  orbit,  and  Vx'ing  1 
variable  as  before,  so  as  to  maintain,  on  the 
whole,  an  upward  pressure.  If  we  make  this 
an;;le  a      m  sin  y>/,  and  form  thi'  equation 
ti*Zldi'' —  g{F ~  i)   aa    before,  remembering, 
howeyer,  that  though  a  may  he  assumed  small, 
the  angle  of  slope,  >,  of  the  win^'  path,  is  not, 
we  shall  find,  if  tlie  orbit  b    t  ken  to  be 
circular,  m  =  \k\'  whore  V  is  th«  vulocity  of 
the  motion  along  the  orbit.  In  Ofrder  that  m 
may  have  values  similar  to  those  in  the  case 
of  progreesive  (light,  the  frequency  of  flapping  I 
must  be  much  higher,  twice  as  fast,  or  there-  | 
abouts.    But  there  arc  several  considerations  | 
which  n  r. del  n  sults  of  this  kind  much  more 
uucHtiafuctory  thuu  those  previoujily  obtimied.  j 
la  the  first  plaee  the  motion  assumed  is  ^ery  j 
much  less  like  that  of  a  bird's  wing  than  in  the  | 
former  case,  inaamnch  as  it  involves  cotiiplele 
revututiuu  uf  the  plane  of  the  wing  about  a 
boriaontal  axia  in  its  own  plane,  and,  in  the  j 
pecnivd  place,  tho  edges  of  the  pl  uie  are  con- 
tinually cutting  across  the  eddies,  created  by  1 
tlietr  pTOTUNU  ttkotion,  in  a  very  different  way 
from  that  in  which  they  interfere  with  those  | 
crentt'd   \n   proeressive    flight,    so  that   the  ' 
nuaiericil  value  of  ^,  and  the  value  of  the 
function  of  V  which  is  pat  down  as  1  in  the 
form  da  il'Zl'lt^  =       -  1)  are  really  unknown, 
and  eannot  be  inferred  from  experimcnta  with 
Hoariiii,'  planes,  or  even  propellers.    We  can 
only  expect  that  the  actual  numbers  will  be 
tolerably  like  tliosc  given  by  Langley'a  and 
other  such  experiments.  ' 

All  that  can  be  inferred,  therefore,  is  that,  | 
provideil  a  sufflciently  high  speed  of  Happing  is 
Httainable.  we  may  reasonably  anticipate  that 
the  home-power  fur  hovering  need  not  differ 
vsty  materially  from  tiiat  for  progressive  flight.  ^ 
Internal  strt'saes  in  the  wingaor  machinery  due  to  | 
heir  ioertia,  aa  wall  aa  physiologic^  diffiooltiea  | 


connected  with  high  velocities  of  retiprocation, 

may  also  come  in  to  limit  the  rate  of  nuppin;^, 
and  prevent  an  equally  economical  rate  of 
working  being  attainable  in  borering,  aa  in  pro* 
gresdve  iilght.    A  considerable  simplification  of 
the  mere  mathematics  could  have  been  efTectc<l 
by  at  once  assuming  that  the  arrangement  for 
altering  the  angle  a  was  so  contrived  as  to  malEe 
the  pressure  Pa,  or  its  vertical  component  F,  an 
assigned  ftinction  of  the  time  ;  hut  thia  has  the 
objection  that,  thci-e  being  then  no  expressly 
fotmnlated  relation  between  a  at.d  P  or  P, 
cxperinipntal   evidence   would  hi  wantinjr  to 
settle  the  values  of  the  numerical  constants 
iovolred.  In  fact,  the  more  the  natheniatieal 
work  is  generalized,  the  less  definite  do  the 
numerical  results  become,  in  the  present  state  of 
our  experimental  knowledge,  and  this  mu^tfono 
the  writer's  apology  for  working  oat,  in  a 
iiKilliL'inatically  clunmy  way,  so  Hmiteti  a  case  of 
a  problem  which  has  been  treated  already,  in  a 
much  more  powerful  and  general  w.iy,  by  far 
abler  liauds.   For  example,  Thomson  and  'L\.it 
mention,  as  an  example  of  motion  of  a  solid  iti 
a  liquid,  the  vibratory  and  irr^ular  movements 
of  such  an  object  as  an  oyster  shell  sinUnt; 
pretty  slowly  with  a  swaying  motion  when  thrown 
lliitwise  into  water.    The  rate  of  expenditure  of 
energy  necessary  to  prevent  its  sinking  would, 
if   these  motions   were  forcibly  proluced. 
evidently  practically  coincide  with  the  rat-e  at 
ivhich  gravity  works,  when  the  rate  of  sinking  is, 
on  an  average,  uniform,  and  should  be  quite 
smalL    The  ease  of  hovering  flight  of  a  bird  is 
ntanifestly  closely  aualo^jous  and  that  of  pro- 
gressive flight  is  similuriy  closely  analogous 
to  that  of  the  same  oyster  shell,  or  a  piece 
of  slate,  projected  under  water  and  forcibly 
maintained  in  a  state  of  rhythmic  motion.  The 
only  use  of  the  investigation  given  in  the  pre- 
sent paper  ia  to  reduce  t!ie  matter  to  figures,  in 
a  raie  Kufheieutly  simple  to  enable  us  to  use 
numbers  supplied  by  existing  experimeutal  re- 
sults. 

[.V,,f,  J  .][„,■<■/,  21.  1^09.— The  error  al- 
ludeil  to  in  the  previous  note  was  detected  by 
eheckiog  eqnation  (A)  and  that  for  H  io  see  U 
the  horizontal  component  of  the  acceleration 
was  exactly  periodic.  Equation  (C),  as  now 
given  correcUy,  is  the  condition  in  question, 
with  the  iwlditional  information  that  each  side 
in  the  work  done.  Mr.  F.  Punier,  F.T.C.IX, 
suggested  tiiat  the  wingn  as  well  as  the  body 
might  be  supposed  heavy.  The  author  has  ex- 
amined this  point,  ari'I  lin>l.^  that,  supposing,  aa 
,  before,  that  the  engine,  say  a  cylinder  and  piston 
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0  whose  rod  the  aeroplane  is  attAchid,  works 
Terticalljr,  uo  difference  is  made  in  equation  (C). 
The  force  Pa  being  iaoUned,  has,  or  may  hare, 
>i  tuomeut  about  the  centre  of  inertia  of  the 
whole  machine;  the  efft  t-^  of  tliU  sbould  In- 
wholly  periodic,  but  inauuiuch  as  it  appcardf rom 
(  xperitoeiit  and  otherwiae  thAt  P  doee  not  pass 
through  the  centre  of  figure  of  the  plane,  and 
moves  about  in  some  yttj  depending  on  the  angle 
•»  it  wottid  ba  impoaaible  to  test  this  condition 
without  aeeunnug  details  of  dimensions,  &c. 
Any  actual  bird  or  flying  mnehine,  must  have 
some  steering  apparatus,  capable  of  correcting 
diatarbuiees  of  a  lotatioiMl  kind  in  both  the 
vertical  and  the  horizontal  plane,  but  its  man- 
agement plainly  cannot  involve  any  materia 
alteration  in  the  work  to  be  done.  The  author 
conceives  it  to  be  posnble,  if  not  highly  piotebte 
that  the  motion  in  flying  is,  in  respect  of  direc- 
tion, unstable.  Small  periodic  terms  maj  bo 
aasoined  alio  to  bo  added  to  V,  but  lead  to 
nothing  up  to  the  Older  of  quantiticainTOlved  in 
neglecting  the  diffueiice  betwoen  ooiiiie  and 
radius.] 


Some  Simple  Experiments 
with  Aero-Curvcs. 

By  A.  A-  MtauiLL,   f  H  -^tou,  Mass.,  U.S.A. 


In  the  simimcr  of  1898  1  constructed  a  full 
sized  gliding  machine  with  whicb  I  made  many 
short  flights,  ran(,'in;^  from  fifty  to  one  hundred 
feet,  i  bis  machine  was  constructed  on  the  j^aua 
of  the  Henfingaoarernsed  by  Mr.  Oetave  Channte 
in  his  oxperimenta  on  tho  borders  of  Lake 
MichigaJi  during  the  snmmrr  of  1896,  and, 
nlthouf^h  I  was  not  abiu  tu  mako  so  long  a 
ili^ht  as  Mr.  Herring  did,  I  acquired  amne 
kuowK  dgn  of  tho  manugeniont  of  the  apparatus 
and  thu  difficultiea  to  bo  oveiroomo.  I  used 
the  Lilientlial  form  of  oorve,  which  is  tbo  an 
of  a  circle,  am!  tlio  height  of  the  ourvo  is  1/12 
tlie  length  of  tbc  chord. 

My  experiments  showed  not  only  tlist  th(> 
probK  m  of  atabilitj  is  a  vt  ry  groat  one,  but 
that  it  iH  wry  nt<c<\ssar}'  to  find  .sonio  mom 
olfieient  form  of  ciin'e  than  the  circle,  in  order 
to  reduce  tho  power  neoeaaary  to  drive  the 
machine  through  the  air  at  a  nustaining  speed. 
I,  tbereforo,  determined  to  ^perimeut  with 
Tsrioas  sufiaoee,  vatil  I  found  one  olleringmnoh 
less  resistance  than  tho  ono  T  was  usin^. 

Tho  question  ol  the  bost  methods  of  ojqpori- 
imentiig  next  aroao.    I  foignd  that  to 


qiuuatifuii\  e  cxprrimerits,  measuring;  aeeiinit  t  ly 

the  lift  and  drift  in  somo  unit  of  weight 
meafloreroent  would  involve  the  purohaae  of  ex> 
pensive  and  delioat«  pieces  of  appamtus,  nnd 
I  therefore  determined  to  use  the  qunlitalive 
method.  After  much  discussion  with  other 
members  of  The  Boattm  iMonaatioal  Sodety, 
I  finally  oendtidod  to  use  a  small  whiribg 
table. 

The  iUnstntien  ahows  all  tho  working  parts, 

and  tho  machine  is  easily  described.  The 
wheel,  which  is  taken  from  a  bicycle,  is  26"  hi 
diameter,  and  its  axle  is  fast'onod  to  a  pier  in 


i 


the  cellar,  where  the  experiments  were  made, 
in  such  a  manner  that  tho  wheel  revolves  in  u 
vertical  plane.  From  a  point  on  the  periphery 
there  is  a  stan<lan!  of  wood  tIiiouL;li  tlie  nul  of 
^iiich  a  dowel  is  plaoed,  and  tbu  outside  end  oi 
this  iowfl  19  fastened  to  the  sorfaoe  to  Iw 
testfJ.  ri  ere  is  also  a  i-i)iiiiterweight  on  the 
poripbory  to  balance  tho  wooden  standard  an'i 
dowel.  This  artangemeat  brings  the  plane  of 
revolution  of  tho  surfaco  parallel  to  and  8" 
from  the  plane  of  the  wiieel,  and  the  length  of 
the  dowol  is  such  tliat  tho  centre  of  the  uuriaco 
deaoribes  a  oirele  60"  in  diameter.  In  the  rim 
nf  tho  wheel  is  a  pin  ovrr  whicli  n  ring  is 
placed,  lliit.  ring  is  attuclicd  to  a  rope  whidi 
goes  throngh  a  pulley,  and  is  fastened  to  a 
weight.  Tlicro  is  also  a  cotmter  which  reoorda 
the  nmnbi>r  of  rovolutions. 

The  mode  of  operation  is  as  follows.  A 
snriace  is  fastened  to  the  dowel  at  a  known 
nngit  ,  the  rope  i*^  atf;M;hed  to  tJie  whccil  wliieh 
is  tlien  wound  up,  raising  the  weight  to  tbu  ceil* 
ing,  and  the  reai^Ung  of  the  'ooimter  is  recorded. 
T!in  wli"  t>l  is  then  released,  the  wei|?lit  falls, 
tlic  rope  luave-s  tbo  wheel,  and  after  it  stops 
rerolving  a  seoond  reading  is  tahea.  "By 
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chani^ing  the  surfaces  and  Ici^^pinp:  all  (In-  othrr 
factors  constant,  this  machine  enables  us  to 
detennine  whidi  of  any  two  snrfaoes  offers  the 
K'.'ust  roiilstanoe  to  forwanl  mo' ion.  Much  of 
my  time  waa  taken  up  in  arranging  the  various 
|Mrt8  in  Rurli  a  manner  that  the  friction  of  tho 


mar)  \?ould  be  practically  oonstant,  and  I  i 
obtained  this  condition  nftor  mnnv  tri;ils, 


so 


that  the  greatest  \  ariation  in  nny  s.>ries  of  tests 
of  the  aun«  ainlaee  was  len  than  2  per  eantk 

I  next  dnw  a  series  of  surfaces  to  be  triedi 
cross-sections  of  which  are  shown  in  tlio  din 
gram,  the  surface  marked  0  being  the  one 
reoommended  ^aif  Htrgmve  as  being  much 


machine  the  wheel  made  40  revolutinns.  whilp 
with  No.  0  it  would  turn  but  35  turns.  This 
difwenee  of  5  roTolationa  means  a  differenoeof 
79  feet,  so  that  with  the  same  amount  of  energy 
expended  in  starting'  tluTL'  is  a  gain  of  14  per 
cent,  in  distance  trarelled.  No.  2  aud  No.  3 
gave  aboot  the  same  resiills,  eaeh  rerolnng 
.'52  times,  while  No.  4  and  Xo.  ("  revolved 
89  times.  It  would  seem,  then,  tliat  to  thicken 
the  front  edge  and  shape  it  properly  tends  to 
decrease  the  reeialanoe,  and  Uiat  the  fimit  to 
this  thickening  is  reached  in  Vo.  5.  In  this  the 
distance  from  the  extreme  front  edge  to  the 
point  where  the  Uttder-snrface  proper  begins  is 


better  than  the  Lilientbai  surface.  The  other 
surfaces,  except  No.  7  and  No.  S,  are  nodlAce' 

lions  of  this  curve,  and  differ  eiraply  in  the 
tluckaess  and  shape  of  the  front  edge.  The 
dimearions*  of  the  snrfaces  are  ae  follows: 

No.  0  n=  G'  X  6i",  No.  1  =  6"  X  64",  No.  2  = 
6"  X  6}",  No.  3  =  6"  X  7",  No.  4  =  tr'  x  7f 
No.  5  =  6"  X  7J",  No.  6  =  G"  X  7j".  No.  «  is 
sitnUar  to  No.  5  except  for  the  ridges 
underneath,  the  use  of  which  will  be  explained 
Uter  ;  No.  7  differs  from  the  rest  principally  in 
the  shape  of  the  underside.  Care  was  taken 
tluti  all  these  snrfoees  should  weigh  the  same  so 
that  there  would  be  no  difference  of  wiiglit  to 
intlucuce  the  records.  All  Uio  surfaces  were 
made  of  wood,  and  sarCkccs  nnmbered  1,  2, :(, 
4,  6,  6,  were  made  by  the  addition  of  a  piece 
of  wood  of  the  prn[>er  shape  to  tiie  surface 
marked  0.  In  several  series  of  tests  of  all  the 
surfaces  except  No.  7  and  No.  8,  Ko.  5  was 
found  to  be  the  best.    With  No.  d  on  the 


2U  per  cent,  of  the  whole  distance  to  the  rear 
edge.   It  may  be  noted  in  passing  that  in  the 

E<My  kite,  which  flies  at  very  high  angles,  the 
distance  from  the  apex  to  the  cross-stick  is 
18  per  cent,  of  tiie  whole  distance  from  the  top 
to  the  bottom  of  the  kite,  and  I  think,  therefore, 
we  may  conclude  that  in  flight  the  surface  of  this 
kite  takes  a  positiou  (by  bagging)  somewhat 
rimibr  to  the  onder  soifsce  of  No.  5,  which 
surface  is  shown  by  niy  experiments  to.  offer 
much  less  rt'sistance  than  other  .surfaces  com- 
monly used  iu  kites  aud  gliUiug  uiachines.  lu 
my  next  experiments  I  anodified  the  fom  of  the 
under  surfarc.  Several  pco|ile,  particularly 
Mr.  Lawrence  ll&rgruve,  of  New  South  Wales, 
having  adTsnccd  the  theory  that  thb  anrfaoe 
(Xo.  0)  caQsed  the  existence  of  a  vortex  under 
it  which  was  used  in  soaring,  I  detemiined  to 
»ec  if  this  was  true.  I  therefore  took  a  small 
piece  of  writing  paper  to  which  I  pasted  tiiin 
strips  ol  tissae  paper  in  such  a  manner  as  to 
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overlap  each  other,  aDd  this  paper  was  attached 
to  No.  5  in  the  position  shown  in  No.  and  the 
surface  was  then  tried.  I  was  astonished  to 
find  that  the  additUMi  of  this  siiMtt  pieee  of 
paper  caused  the  wheel  to  inuko  thruc  (•'!)  iDorc 
revolutioiui  in  every  instance  so  long  as  the 
angle  of  the  imfiftoe  remMned  ftt  0",  and  thie 
difference  was  shown  with  every  surface  to 
which  I  attached  the  pap  -r,  Tliiis  Bhowed  me 
that  the  vortex,  so  often  s^keu  of  by  Uargrave, 
certainly  doee  exist,  and  eleo  that  it  can  be  made 
to  do  work  in  overcoming  some  of  the  resistance 
to  forward  motion,  which  would  otlierwise  have 
to  be  overcome  by  the  engine.  The  cause  of 
this  vortex  ia  probably  the  fotmatiett  of  a 
vacuum  which  causca  the  retreating  air  to  rush 
upwards  and  forwards  to  fill  the  empty  space, 
thus  formiug  a  whirlwind  under  the  surface. 
This  whirlwind  revolves  in  a  vertical  plane,  so 
that  the  air  which  touches  the  surface  in  the 
curved  portion  is  moving  forward  faster  than 
the  sarface  is,  and,  therefoie,  this  lur  is  in  a 
condition  to  impart  some  of  its  energy  to  the 
surface,  and  this  is  done  when  the  surface  is 
roughened. 

I  then  tried  this  piece  of  paper  in  many 

places,  but  the  beat  results  were  obtained  when 

it  was  in  the  position  shown  in  No.  8,  and  I 
immediately  eonatmeted  a  emrlaoe  having  the 

roughness  cut  in  the  wood,  and  got  the  same 
results  as  with  the  piece  of  paper.  My  oooclu- 
mma  an  tiiat  tiie  Tortex  oee^^  the  forward 
half  of  the  onder  snrfaoe  (this  agrees  with  the 

rceiik>«  of  TTargrarc'f?  pxperiments),  and  that  if 
this  portion  is  properly  roughened  the  vortex 
nay  be  need  to  advantage.  Ko.  7  did  not  give 
good  results.  po»«ibIy  because  the  vortoxdld  not 
have  a  proper  surface  to  form  under. 

Most  of  my  experiments  have  been  made  with 
the  surface  at  an  angle  of  0",  but  I  hope  to  carry 
them  further  and  jc^et  qualitative  resultH  at  other 
angles.  I  did,  however,  test  the  roughened 
nnder  sailaoe  at  large  positive  angles  (such 
angles  as  kites  would  take),  and  in  these  cases 
the  advantage  of  the  roughness  is  less  than 
when  the  surface  is  at  U"-'  or  — 5^.  The  reuaon 
for  this  IB,  I  believe,  that  at  large  positive 
angles,  say  lO"  and  more,  the  vortex  cannot 
form  as  readily  nor  preserve  its  iotogrity  as 
easily  aa  at  0*  or 

This  is  SIS  fur  as  I  have  gone  with  these 
experiments,  but  they  seem  to  sliow  that 
Uargrave  is  right  in  stating  that  the  existence 
of  a  wind  vortex  nnder  a  bird*a  wing  is  an 

important  factor  in  soarlnir.  I  would  like  to 
have  some  experimenter  use  surface  No.  8  in  a 
large  gliding  machine,  as  I  am  oonAdent  that 


longer  flights  can  b«  obtained  with  it  than  wikk 
either  the  Lilieutbal  or  the  simple  fiaignvo 
surface  (No.  0). 
I  wish  to  aay  in  eloring  that  Mr.  F.  H. 

Weuliam  brou^'ht  up  the  point  that  all  birds' 
wiugs  are  extremely  rough  underneath,  aud  in 
a  paper  read  before  the  Boston  Aeronautical 
Society,  March  1st,  1H07,  put  this  fact  forward 
as  having  a  direct  heating  «m  tlii^ht.  The 
experiments  which  he  was  able  to  make  at  the 
time  wen  not  perhaps  as  oonvindng  as  they 
might  have  been  ;  but  in  the  light  of  Hargrave'a 
experiments  and  my  own  worV  deacribed  above 
I  am  strongly  inclined  to  think  tliat  Mr.  Weaham 
is  right,  and  that  tbii  m^naailaiiiqportsnt, 
though  not  in  oiaetly  the  war  ^  imagined  it  to 
be  so. 

I  shall  be  very  gkid  to  hoar  what  ttSbiat 
experimoiten  have  to  aay  on  this  point 

>  ■  > 

NOTBS. 


Aeronaut's  Adventure. — At  Gr«z,  in 
Styria,  uQ  June  26th,  t»ignor  Merighi,  an 
Italian  aeronant,  aseended  in  his  balloon  to  a 

height  of  considerably  over  10,000  feet,  when 
the  bailoou  burst  suddenly  and  fell.  At  a 
distance  of  about  40  feet  from  the  earth  Signer 
Merigbi  threw  himself  out  of  tlM  car.  He 
broke  one  leg,  and  waa  taken  up  unconscions, 
but  living,  and  was  taken  to  a  hospital.  During 
his  fall  he  wrote  on  a  paper,  found  in  the  ear— 
"Am  dying  contentedly,  having  reached  my 
term."  Signor  Meriglii  states  that  at  the  height 
of  S,dOO  metres  the  balloon  suddenly  swelled  to 
an  enormous  si/e,  and  though  he  itnmediBielj 
opened  the  ventilator,  it  burst  with  a  tremen- 
dous crash,  and  was  rent  open  from  top  to 
bottom.  It  lonned,  however,  a  kind  of  dome, 
which  served  as  a  paiadinte  in  the  tmnendona 
fall  that  followed. 

Kxperieuced  French  and  British  aeronant-i, 
says  the  ''Newcastle  Chronicle,"  will  be  in- 
clined to  smile  at  the  accounts  of  the  perilous 
balloon  ascent  which  ha.s  proved  all  but  fatal  to 
Signor  Murigbi.  It  seems  plaiu  that  the 
adventurous  Italian  aeronaut  might  have  done 
nuu'li  better.  Most  balloonists  ap  to  their 
work  would  nut  have  wiusted  time  in  scribljjing 
dying  messages  uu  i^aper.  They  would  have 
cut  the  ear  olf,  dung  to  the  boop,  and  in  this 
way  inann'uvred  the  liglitened  balloon  parachute 
SO  as  to  land  without  injury  whatever  to  them- 
selvtr.   Signor  Meiigha  is  to  be  sympathised 
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with,  but  not  «OQgmtal*ted  on  his  ballooniiig 
■kill. 

Kite  Experiment  on  War  Ship. — 
Au  vxperiiucut  with  kites  frutu  tpbu  bridge  of 
th«  cTttinr  "New  York**  has  been  made 
to  deniODstrato  to  iiavul  ofliocrH  their  viiliu-  iu 
giving  sif,'iial?  :\t  sea  and  iii  flrnpping  life  lines 
to  fillips  in  di»trtfss.  Se%'ciai  iiu-gu  kites  were 
•ent  tip  with  peoDant  and  aignal  flags  attaohed. 
TliL'  latter  were  so  attaclud  to  the  cord  thai 
they  conld  be  lowered  and  changed  in  a  short 
time.  In  making  the  life  line  experiment  a  coil 
of  oord  U  attached  to  the  main  kite  line.  By 
n>eans  of  a  small  cord  it  was  liberated  v. 'mm 
over  a  tug.  One  end  was  seized  by  tugtuvu 
and  the  other  hauled  in  aboard  the  **Kew 
York."  By  means  of  this  lino  a  stout  eable 
could  be  dniwu  from  one  bo:it  to  another. 

Strange  Accident  to  a  Balloon.— An 

incident  occurred  during  a  recent  military 
balloon  ascent  in  Germany  wbtob  has  miaed  a 

question  of  extreme  importance  for  acronautK, 
Lieutenant  Ton  .Sigsfcld,  Knginccr  'I'ormin,  and 
Second  Lieutenant  IlUdebrandt,  of  the  Berlin 
Military  Balloon  Department,  ascended  on 
Weclneaday  in  a  1  alloon  filled  with  1,;?00  culiic 
metres  of  coal  gas  and  hydrogen.  After  eight 
hours*  tmTelling  the  balloon  was  becalmed  at  a 
height  of  8,000  ft.  Hoping  to  find  a  current  in 
a  lower  region  IKrr  Si^'sfold  pulleil  the  eonl  to 
open  the  ventilator.  To  hia  astonishment  it 
broke  away  in  hand.  On  examination  it  was 
found  that  'J  ft.  of  the  cord  which  runs  up  tht; 
iuHide  of  the  balloon  was  decomposed  Jind  crum- 
bled when  touched.  It  is  assumed  that  the 
snlpharie  acid  which  is  used  in  the  production 
of  the  hydrogen  had  co!nc  into  contact  with  the 
cord,  perhaps  tliruugh  cuudensatiou.  Fortu- 
nately no  other  lines  or  part  of  the  balloon  were 
affected,  and  after  an  anxious  journey  tiic  bal- 
loon was  finally  landed  in  safety.  Tlie  iticidcut 
has  led  to  a  discussion  of  the  q^uestion  whether 
it  is  not  better  entirely  to  give  up  the  use  of 
hydrogen  in  aeronautics  ou  account  of  the 
decomposing  properties  of  salpburic  acid. — 
"Observer." 

NaYft]  BallOOniniS.— Lieut-  Genij,  di- 
rector of  the  **Aerostatiqne** station  at  Toulon 
hah  Ijeen  onrryinp  out  soin"  inferesting  naval 
balloon  experiments  on  board  the  battleship 
Jauregiberry.  The  chief  object  of  the  experi- 
ments  was  to  discover  the  limit  of  distance  nt 
which  the  balloon  could  sight  an  enemy'R  shij) 
without  betraying  its  own  presence.  At  an 
elersliiom  of  400  jards  from  the  bridge  of  the 
Janregiberry  the  baltieahip  Camot  ooold  be 


observed  at  distanese  varying  from  five  to  25 

miles,  whilst  at  tlu-  lojiger  ranges  of  view,  tho 
battleship  could  only  detect  the  baUoon  by 
means  cf  powerful  electric  reflectors.  As  a 
result  of  the  expcrimenll  it  is  held  as  firmly 
established  that  to  a  m&n  on  the  look-ottt  SO 
railcR  away,  a  liallor.n     qtnte  invisible. 

The  Andree  Expedition.  —  A  Ueuter 
telegram   from   jStoekhobn   says   that  the 

Anthropological  and  Geographical  Society  in 
Stockholm  has  received  the  following  telegram 
from  Ilerr  Vatluie,  a  shipowner  at  Haadal: — 
"  Captain  Haeland,  of  the  steamship  '  Vaagen,* 
who  nrrivod  there  on  Momlay  inorning,  reports 
j  that  when  off  Kola  Fjord,  Iceland,  in  06"  M' 
north  lat.,  21°  28'  west  long.,  on  May  14  he 
found  a  drifting  buoy  marked  '  ^o.  7.*  Inside 
the  buoy  was  a  cap.^ule  marked  '  Andr^e's  Polar 
Expedition,'  containing  a  slip  of  paper,  on 
which  was  given  the  following  :—*  Drifting 
buoy  No.  7.  This  buoy  was  thrown  out  from 
Andrce's  balloon  on  July  11,1897,  ICS.')  p.m., 
Greenwich  mean  time,  bL*^  north  lat,  25°  east 
long.  IVe  are  at  an  altitude  of  600  metree ;  all 
well.  Andri'e,  Strindberg,  Fraenckel.' "  Herr 
Andree  made  his  ascent  from  Danes  Island  ou 
July  11, 181)7,  at  8  o'clock  in  the  afternoon,  so 
that  when  the  buoy  waa  thrown  out  the 
explorer  had  oaljf  tnvelled  seven  hours  and 

56  minutes. 

The  Andree  Search  Expedition  ut  the 
Swedish  Professor  Nathont  will  saU  during  the 

present  summer,  with  the  express  encourage- 
ment of  the  Swedish  Government,  of  Nansen, 
and  of  sever^  eminent  scientists  and  financiers. 
The  Swedish  Fiarliament  baa  voted  him  a  grant 
of  -l^^OOO  kroner,  ."■)<>, 00(1  kroner  have  been 
contributiMl  by  private  sympathisers;  and  his 
former  ship,  the  Antarctic,  is  being  furnished 
for  the  expedition.  Nansen  asserts,  iu  a  com- 
munication to  the  "  Allgemcino  Zeitung,"  that 
he  has  all  along  been  of  the  opinion  that  the 
balloon  must  have  been  driven  in  a  weateriy 
or  south-westerly  direction,  in  which  case  it 
must  have  made  fur  the  eastern  coasts  of 
Greenland,  llere,  he  imagines,  the  balloonists 
may  have  been  landed,  where  they  would  not 
perish  for  want  of  food,  since  seals,  reindeer, 
birds,  the  walrus,  and  the  bear  ore  richly 
abundant.  The  chanoei  of  their  preaermtioD, 
however,  are  coosiderabiy  lessened  by  the  fact 
that  tlie  last  autumn  jiassed  without  any  com- 
municaUon  from  them-  "  Nevertheless,"  8,iy» 
Hansen,  «'I  do  not  think  that  ail  hope  is 
extinct."  Next  month  it  will  be  two  yeSMSinoe 
AodnSe  started  upon  his  daring  flight. 
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Paris  Exhibition  of  1900.— There  will 

ho  inftitntt'fl  diinnrr  the  Kxliibition  a  st  rios  of 
iuteraaUCQ&l  coiiteata  of  sporta,  iouludiitg 
itUeticB,  Amcing,  shooting,  cycling,  aailing, 
•nd  ballooniog.  StteMmi  X.  (AeroaUtion)  will 
inkc  pincc  in  the  annex  of  the  DautoeilliL  , 
Some  valuable  prixen  will  be  given. 


Foreign  Aeronautical 
Periodicals, 


IlLUSTBIBTX  AsaOKACTTUCHS  MiTTHBILUNOKN 

i4//r»/,  1899.— Dr.  Moennicha,  -Ortsltfsf  iin 
mongen  iui  Halloa,  von  Profeg^or  iJr.  8. 
Fii)st«rwalder. — ConditioiM  of  Bucoess  in  the  I 
design  of  flying  machinea  (Die  Bedingungen  ] 
dea  Erfolg«'8  ini  Hntwurf  voti  Flugnpynntpn), 
vou  Q.  Cbanute,  uberiietzt  von  iiittiueister 
Warder.— Stoilttehende  Draehen,  von  Ober- 
iiigeiiieur  Arnold  Samaelaon. — ^Dw  Drachen- 
liiillMH  <ler  Jiiliilauinsausstfllung  in  Wien, 
vou  August  Kiedingcr. — Balions  pour  rire, 
par  H.  Georges  B^na.— Zor  Tlieorie  der 
LnftschinTahrt  und  Flugt»chnlk,  von  V- 
Turin,  I'rivatdoeent. — Petit*'  (>\p«'rii'ncf  dn 
Parachute  dirigeable,  par  M.  Iti  CouiUt  Jultw 
Carelli.— Kleinere  Mittiwilnngen :  £in never 
Drachc  A«  rnpl  ui  voti  Chas.  Zitomer- 
maim.  —  Andree-Macbrichten,  von  Carl 
Chriatensen.'— Dr.  Danilewsky's  Yenaohe  in 
Kiew. — Die  beabsichtigte  Verstaatlichung 
der  nicteorologischen  Lu  f  tech  ifla  hit  in 
Freussen. — Fahrton  uber  den  Kanal  von 
Frankreich  naoli  England.— Vereins-MiUbei- 
langen. — Aus  unseren  Veroinen.  —  Aus 
anderen  Vereinen. — ^Patontn  in  der  Luft.s- 
chiffahrt.  —  Kingegangene  Biicher  und 
Separatdnioke.— SS^tsohriften-Bnndsohan.— 
Allgenu  ine  clcutstlu'  Sportiiusstellung  Miin- 
then  lU9i>.  —  Aus  andereu  Zeitficiiriften. — 
Neue  Nachrichten. 

ZKiTaciiKirr  kuk  Lu»Ts<;HirKAHuT  (Berlin). 
fleffeS.  18M.  Febmar.— V.  Loeaal:  Der 

arrodynamische  Schwehezustand  finor  diin- 
nen  Platte  und  deren  Sinkguiichwindigkeil 

nach  dor  Fornral  r  =  V  ,1^.  ..  (Fort- 

aetrang.)  BteflSm  :  Zur  Spannungs-Theorie.— 

f 'Iriistbach :  l'i1i»  r  l.uftuidf'rsf.uul  — 
KJcinore  Mittheilungcu :  Dienstbacli  libcr 
die  nnstttrefende  Benrtbeilnng  der  Arbeiten 
von  Maxim  and  Kreas  durob  Kodi  und 


Lorenz.  —  Uuttcnst^'dt :  Bemerknqgen  BU 

Platte's  \^\v^■.   \\\'\s<i\  Benierlcungen  som 

Buttfnstedt'scbea  FlugjiririKip. 

Heft  3.  \%m.  Marz— Trabert :  Was 
erwartet  die  Meteorologie  tori  Rcgiatrir- 

Draehcn?  —  v.  Loessl:  Der  afrodyn.iniische 
►SrhwtlK  'nKl.nnd  pinor  dunnon  i'latt<>  ujkI 
dfnni  .>iukgcschwindigkcit  nach  rirr  Forniel 

/  ;/ 6^ 
7  +  />») 
Kleinere  MittheUangen  :  Platte  :  Ueber  das 
Fliegen.  Algcmeine  deutsche  Sport- Aus- 
stellung  Miinchen.  —  Uober  die  Bildung  des 
A^roOlofaa  in  Farias  Biiohenohan :  W.  A. 
Tjurin :  Zur  Theorie  dor  LuftschiM'ahrt- 

Hyft4.  18«>0.  April.  — HinnstlMVch:  A.  M. 
Herrijig'a  neue  Flugversucho.  —  Joseph 
Popper:  Flngtechnische  Btadien.  —v.  Loeaal: 
Der  aerodynamische  Schw»>!.r  /i;<^tnTul  piner 
dunnen  Platte  und  deren  Sinkgeschwindigkeit 


(Fort8et/.ung.)  — 


nach  der  Formel  F  =  V  .  'i  ? ,  v-  (Schlnas.) 

— KleinereMitibeilttngen  :  Dienstbacli  :  Zur 
Eiitgpgnuiig  Buttenstedt's.  — Plattp  :  rd.rr 
die  Nothwendigkeit,  das  spezitiscbe  Uewicht 
der  kunstUchen  Flogkcirper  jenen  der  Vogel 
raindeatens  gleioh  so  machen. 

Heft  b.    180a    Mai.  — Hintetatoiaaer: 

Einige  Daten  iibur  die  siraultanen  Dallon- 
fahrten  am  24.  Marz  1899  in  Wein.  .Tospf 
Popper:  Flugtechnischo  Studien.  —  K.  J.: 
Die  Flugteehniker  und  die  Meehanik.  — 
Kleinore  Mittheilungon :  Dr.  K.  Dnnirlpw.sky: 
Vergleichende  Tabelle  der  Werthabschat- 
zungen  bci  praktiseher  Anwcndung  cines 
Luftaohilfes  Jetzigen  Typus'  und  cin«*8 
Flugapparatcs  dcs  Dr.  Daniolpwsky.  — Etnil 
Jacol> :  Berichtigung.  —  Neue  Schriften.  — 
Yeretnsnaebricbten.  Dentache  Vorein  aur 
Fiirderuiii,'  ilcr  l.uftsc hiHiihrt  znr  Berlin. 
Protokolle  der  Vorsannnlungen  vom  27. 
Februar  und  id.  April  1899. 

L'Aeronaute  (Paris). 

Avril,  1^'>!<.  \o.  1.-  Sorit't.'  frnnpaisp  dp 
navigation  anienne,  s^-am  e  ties  (i  et  'i<»  avril 
189A. — ^Notee  aur  renlj^vement  d'on  cerf- 
volant  par  un  temps  caline  au  inoyen  d'une 
voiture  automobile  et  sur  les  experiences  do 
Blue  Hill  jMir  M.  Wentz. — Faits  divers.  — 
Ascensions  intemationales- — Kxjiviifiiccs  dp 
balions  satellites  par  M.  Malli-t. — Necrologii-. 
31.  Seraphin  Magloire  .Jauljert.  —  ApporeU 
pour  la  produotionderhydrogene,  traduction 
de  M.  O.  FrioQ. 
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MUj  1890.  Ko.  5.— ExposilaoD  nniveraelle 

dp  1  f>00.— Listf-  fipK  Comitrs  (ririKt.-illation  dr 
TExpoaition  conteniporaineetde  rKxposition 
eentenimled^ft^rftnautiquc.  Listc  des  cxpo- 
Sants  provisoirenient  odtnis. — Socioto  fnm* 
eaise  do  navigation  atnipnnf,  <;i%ncr's  des  4  et 
18  mai  lami. — Compte  rendu  par  M.  Lissajoux 
fil8»de  riuoeiinon  exdcutde  pur  MM.  lianjoax 
Hiottx  et  Foirter  en  1670. 

L'AsBOPHiLB  (B»risX 

Septembre  -  Octobrc,  1898.  Nob.  fl-10. — 
Wilfrid  de  Fonviolle  ;  L'Histoire  do  I'Aoros- 
tation  scientitique :  M.  Cailletet  (1  gravure). 
—  G.  Beaanoon:  ExpAnmices  dd  Dalloii 
din'grable  de  M.  de  Suntos — Dumont  (.3 
grav.).— G.  Besangon  :  Progrt'S  de  la  Naviga- 
tion acrienne  ii  I'Etranger.— Oustave  Her- 
mite:  Aiceiuiions  intematioiwles  du  B  juin 
1898  (ft  grav.).  ~  Louis  Bartalot  ot  Loon 
Flameng :  Impressions  de  voyages  atfrions. 

Novembre-Di'-cembre,  1899.  Nos.  11-12.— 
Wilfrid  de  Fonvielle  :  L'Histoire  de  I'Auros- 
tation  ■Gienti6qae:  Le  (kmoral  Uykatehew 
(I  gravure). — Exlouard  8urcouf :  L' Ascension 
du  Vi>ga  (6  gravures). — A.  Clery ;  L'Aeros- 
taiion  k  I'Exposition  Unu-eraelle.  —  O. 
Herniiti-  :  1," Ascension  de  rAllianr»\  — 
Wilfrid  de  FotivifUn:  T^'Aorostation  a  la 
Socitite  Afitrunoniique  de  France. — Ch.  I'ucos: 
Ma  Premiere  Ascemion.— -O.  Garcia:  La 
Traversee  du  dt-troit  pi*r  le  ballon  PEvening 
News,— V.  Cabiilzar:  La  Traversce  do  la 
Manche  en  ballon. 

Janvier,  1899.  No.  1. — M.  le  comtc  de 
Dion  (Wilfrid  de  Fonvielle).>-Le  Baptdmede 

TAeroelub  (Ancelle).— Un  I'alln!!  dirigeable 
russe  (A.  Clery). — Les  Gaz  liqu)-fi(-s  et  les 
Bnllons-sondes  (Wilfrid  Monniot).  —  Les 
ascensions  aerostat  iciuts  vn  Allcmagne 
(( M-orfres  l^o^anr-on).— L'ExpositiondesSports 
eii  isioo  ((.'aliuLar^ 

Fevrier,  1899.  No.  2. — Portraits  d'Aero- 
nautes  conteroporains :  M.  A.-L.  Kotch 
(Wilfrid  de  Fonvielle). — Les  Ballons  dans  la 
litt«-niturf'  (Tb  nry  de  Graftigny). — Les  pre- 
tend ut^s  nouvclles  d'Andree  (V.  Cabulzar). — 
N^crologie:  A.  Dut^  Poitevin  (A.  Cldry).— 
L'Aero  Club  (G.  Qaroia).— Conferences  sur 
I'At  ronautique  (1*.  Ancelle). — Bibliogmphie  : 
L  A«5roDautique  (A.  C).  —  informations: 
L'A<$rostation  militaire  i^rtsagim  ;  Manceu- 
vres  a<5rostatiques  militaires  a  Tonlnii  :  Lr-s 
Ballon.s  a  Dcviateurs;  Un  Aeroplane  h 
Motenr  a  petrole ;  Voyage,  en  Bkllon  ;  Un 
Lega  important :  Le  Legs  Farcot. 


I    Mars,        No.  S. — ^Portraita  d'A^ronantos 

colt  bres:  Ju]<  s  Iliiriiof  (Wilfrid deFonvItdb  ) . 
—  Les  Cerfs- Volants  et  la  Meteorologie 
(Ge<»rge8  liesantjon).  —  L'Aoronautique  a 
I'e.x  position  de  1900  (V.  Calialzar).  —  Vn 
CritrTiuni  de  Ui  Xwi^rttion  a('ri<'niif  (Wilfrid 
Monniot).— Les  Jiallous  dans  la  Litteraturo 
(Henry  de  Graftigny).— Revne  des  Motears 
legers  (A.  Clery) — Experience  de  Direction 
n»^rienne  (( iustavo  Hermite). — Hw  on  Record 
allemand  (Paul  Ancelle). 

I  Avril,  1899.  No.  4.— L'Exploration  des 
I  hautes  Regions  de  1' Atmosphere :  Experiences 

internation.ales  du  21  mars  IftnO.  Les 
Ballons  Sondes  de  M.  Teisserenc  de  Bort 
(Wilfrid  Monniot).— Le  Lancer  de  I'A^ro- 
phile,  no  3,  24  mars  1899  (Gustave  Hermite). 
L'Ascpnsion  dti  Bala.s.-hofT,  24  mars  1S!>9 
\  (Georges  Besaneon).— Kapport  sur  1  ascension 
I  du  Balascboff  (Georges  Le  Cadet).— A^ro- 
Clnb. 

Mai,  1899.  No.  5.— Portraits  d'Arranautes 
conttrmporains:   M.  Abel  Oirot  (Edouard 
Surcouf).    Uisturique  des  divers  projets 
I  d'exphiration  adrostatique  da  Pole  Kord  <0. 

L.  IV'SCt?). — Lacoupf  rb's;  niTniiantrs  (Gwrges 
.Tuchmes)  —  L  .A*  ronautique  ii  I'exposition 
de  19(»0  (Wiltrid  .Monniot). 

I  La  Feancb  Akkiknne  (Paris). 

I     No.  7.  Da  1«  att  1ft  Avril,  1809— De 

rhorizontalito  dans  les  machine.s  aeriennrs, 
'  conite  .Jub'S  Carol  1  i.  —  Monsieur  «t  Madame 

Duruof:  souvrnirs  retrospt^ctifs  avec  photo- 
'  graphics.  -  Academic  d'a^rostation  n>dteoro- 
;  logiqae  de  France:  Seance  du  l«r  mars 

1899. 

No.  8.  Du  16  au  30  Avril,  1899.— L'aeron- 
I  autique  k  I'Exposition de  1900,  aveo  figure: 

i  tJeorges  (  5uibnurg. 

I     No.  9.    l>u    1     ai'   l.'i  Mai  18»9.--Une 

j  aeronaute  oubliee  :  (i.  (iuii»ourg. 

No.  10.    Du  16  au  31  Mat  1800.— Une 

I  a^ronanteoubliee  :  Maret-Leriche  —  Hevue 
do  presse.  —  Bjvllons  pour  rire  extrait  des  III. 
Aeron.  ilittUeilungen.  —  Academie  d  aeros- 
tation m^ttorologique  de  France,  stance  du 

I  19  avril  1899. 

No.  11.  Du  1"  au  1">  .Tuin,  1899.— Bonn© 
foi  aeronautique :  Georges  Guibourg. 
A^ronautique  au  jour  le  jour.  —  Acaddmie 
d'a^iostation  meteorologique  de  France : 
seance  du  3  mai  1899.  —  Societe  aerostatique 
d«»  Bouche&-du-Rl)ane :  statuts. 

No.  12.    Du  15  an  ao  Juin,  1890.— La 
France  avenue  k  Lyon. 
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L'AJtRONAUTA.  Rivista  mensilc  illustrataddl' 
Aerouautua  c  dcMe  scienzi-  atiini. 
No.  7  a  12.  (-iiugno  181W.— April©  l»i»9.~ 
Esperienze  col  paracadttie  dirigibiledel  Omte 
Carelli  E.  Vialardi.  —  Macchina  Acrea-O. 
M. — iSttl  volo  degli  UccoUi-Ing.  Lanzcrotti. 
— ^L'ATion-E.  E.  Vialardi  Perche  non  e  aiicora 
oonqniatato  il  regno  dell'  aria. -Silvio  Da  Rin 
Fioretto.  —  L'ai  ia  liquida  e  la  Hqucfazoine 
dei  gas-E.  Vialardi — La  fcJocieta  Aoronautica 
ItaUana  e  la  Conferanza  Internazionale  di 
Aeronautica  a  B»igi  nel  1900  •  Castagneri.s 
Guide.  Fra  i  cervi  volanti  E.  Vialardi.  — 
Motore  leggero  Hai^rave  -  Icaro.  —  Fra  i 
Flallom  dirigibOi-E.  Vialaidi.  —  Ultalia, 
progetto  cli  aorrmave  dirigibile  del  Cav. 
Ernesto  De  Angolis  -  E.  Vialardi.  —  Con- 
ferenza  del  signor  V.  J.  de  Turine.— Rapporto 
dcUa  CommiH.siuiit'  latemazionale  Aeronaa 
tica,  riuuionc  dal  :\\  niarzo  al  1  aprile  1898 
-  E.  Vialardi.  —  Kotizic  varie.  —  Fra  libii  e 
giornalL 


Notabte  Articles. 


April 


22- 


May 


19. 


June 


7- 


McCliitc  i  Magazine.—"  The  War  Kite." 
Capt.  fiAOBN-Ponrau..  (lUastratcd ) 
Similar  to,  liut  not  same  as,  article 
in  January  A. J. 

Naval  and  Military  Record.  Ballooning 
in  the  Army."  General  account, 
illustrated  by  four  good  photographs. 

Revut  Stieniijique  (Paris).—"  Les  Ballons 
Sondes."  Review  of  book  by  M.  US 

Fo.NViSLLB. 

Smtday  Daily  Mail.  "GuQ  Cotton  io 
the  Cloads."  Illustrated  account  of 
Mr.  Bacon's  experiments. 

yournal  dts  Sciences  Militairt  (Fliris).— 
Military  Ballooning." 

5rnM«f.^"TiieN«iirastFl7iDg  Machine." 

Sunday  Daily  Mc->  ■  French  and  Ger- 
man Aluminium  Balloons."  (Illus- 
trated) 

DMly  Jfai/.— "ShaU  Man  Soar."  De- 
scribing Mr.  Hargave's soaring  model. 

Golden  Penny. — "Cycling  in  the  Air." 
Illustrated  account  uf  Myers  "Sky 
Cycle." 

SttMd  MagMiM.—"  Swfitaeriand  from  a 
Ballooo,"  wltb  a  series  of  iaicresting 

photos  taken  by  Capt.  Speherinj. 
I'earsijn's  Magaxine — "Ballooning  after 

Shooting  Stars."  (Illustrated.) 
Golden  Penny. —"  Tbe  Latest  Attempts  to 

Fly."     Haigrave'8.  Herring's,  and 

DaniUvsky's 

Le  Tcm^s    (I'arisl     M.  Don  Simoni's 

Aeroplane  Balloon.  (Illustrated.) 
EHgUik  Mtch»»ic.—f  CeUnlar  Kites." 


Applications  for  Patents, 

(Apiilt  Matf,  JuiUt  1889.) 


7.264  April  C.  C.  A.  Chappbll.  L  ndon. 
Improvements  in  op  Rotating  to  Aerial 
Vehicles. 

7,4a7.  April  8.  H.  H.  Lake  (Prof.  E. 
Giamplstns  Italy),  Impiwamanto  in  Aanwtata' 

7,442.    Apcfl  8.    D.  M.  BowvBa  Smyth. 

Lond'-n  Imppovements  in  or  Rplattng  to 
Propelling  Means  Suitable  for  Use  in  Flying 
Maohinoa. 

7.482.  April  10.  J.  Munro.  Croydon.  Im. 
pi^vomanta  in  Aeronautioa. 

7,686.  April  It.  A.  RiBDiNGKK,  Liverpool. 
Improvements  in  Captive  Balloons. 

7,809.  April  1  i,.  T.  Fkjtscii,  Liverpool. 
Improved  Apparatus  tor  Use  with  Flying 

Maohinea. 

8,018.  April  17.  A.  H.  P.  Blomt,  London. 
Improvementa  in  Flying  Maohlnoa. 

0,238.  May  2.  f  M  JusTici:  (Zimmerman 
Flying  Machine  Company.  United  States).  Im- 
piwamenta  In  Tailless  Kites.  {Compiete.) 

9,586.  Ifay&  D.M.Bowybr  Smyth.  London. 
Improvamanta  in  or  Relating  to  Pi^palHng 
Means  Suitabia  fbr  Use  in  Flying  Macliinea. 

10,443.  May  17.  O.  O.  Di  vov  London. 
Propelling  and  Steering  of  Balloons  and 
Aaroatata. 

11.888.  May  30.  A.  J.  Boult  (L.  E.  do 
Manresa.  Spain).  Imppovemanta  in  op  Re- 
lating to  Aerial  Navigation.  (Complete.) 

11,508.  June  2.  T.  Mov,  London.  Improve- 
ments in  or  Relating  to  Means  and  Ap- 
pitancee  tor  EfTeotlng  AeHal  Navigation. 

■  est 


Patents  Published. 


181.  Jaaaary  3.  Aerial  Maohinea.  ZBrrBi,iir, 

G.  F.  VON,  19.  Kcplerstrasse.  Stuttgart,  Germany. 

The  aery  tat  comprlse.s  a  framework  of  longl- 
tudinai  luijes  r  interspaced  by  wire  ropes  ii, 
covered  with  win  ganse  or  netting,  and  with  an 
outer  covering  of  silk.  It  is  made  rigid  by  vertical 
strots  V  Joined  by  inclined  stays,  and  by  circnm- 
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ianntlal  beeps.  Itli  divided  into  compartments 

cnnlalning  large  gas  bags  which  nearly  fill  the 
compartments  and  small  ones  from  which  gas  csn 
be  expelled  by  the  expansion  of  gas  in  the  large 
onM.  II  b  T«rj  toog  eaaefanA  with  its  diameter, 
•nd  nipjwrts  two  can  conloinlog  driving-gear  for 
the  propellers  a  gangway  /  moe  the  whole 
length  of  it  from  which  any  part  of  it  may  be 
reached  by  ladders  /.  Savml  aeratltit  wtA  C»n 
cowtainjgg  goods  may  be  ooopled  together  ond  to 
■  motor  ballooii  I17  VDiversal  joints,  and  their 
qyUadclad  tarCMee  ere  joined  by  fabric  Hori- 


Ptwoch  Patents. 

284.050.  CfAKNiAKOwsKi.  Dirigible  Aoroitat 
BAMd  on  tli«  NatumI  Atmoaplierfo 

Pressure  dlsnlnced  by  tll0  application 

of  Centrifugal  Force. 

284,142     D»  Manresa.  New  eyetem  of 

Aerial  Navigation. 

&84,331.    MoNPELAs  i)E  Da\  Compreseed 
Air  Propeller  for  Dir  it;,  ble  Balloons. 

284,713    MAav.  Train  Aerostat. 


FIG  i. 


lontal  steering  may  be  eliBetsd  by  rndden  q.  and 
tlie  inclination  of  the  axis  is  adjusted  by  moving  a 
weight  %vbirh  is  suspended  from  a  wire  rope, 
along  which  u  is  made  to  travel  by  an  endless 
bead  actuated  by  windies  in  the  cars.  Tlw  rapes 
ifl  are  wound  00  fusees  on  the  winches  which 
always  keep  them  tight.  The  vseight  mav  he 
replaced  liy  a  couple  of  nailing  ropes.  The  weight 
or  load  between  the  scverai  aerostats  or  baliooos 
or  a  series  may  be  adjaslad  by  traasCBrrfaig  sand, 
Uqolds.  Ac.,  frea  ons  to  aaotfasr  tbraogh  flcsiblB 
tubes. 


284,889.  llAtSZlsux    New/  system  of  Pro 
pulsion  and  the  Direction  of  Aerost  nts 

286.205       /.ARSKi.      New     Disposition  ot 
Platform  for  Dirigible  Balloona. 

285,260.   SoTBR.   Dirigible  Aerial  Vehicle. 


UnttMt  States  Patents. 

{April,  May,  Junt,  i8gg  ) 
Mil. 
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NOTICES 

or 


A  Meeting  of  the  Couucil  was  held  on 
Septonber  12ib.  The  folloiiiBg  gentlemen 
irera  elcoted  Memben:— 

Sr,  Bf  lovBL  O.  Flobbb,  Bpain. 

Capt.  T.  S.  H.  Wade,  Lane.  Foe, 
Lt.  II.  OsiioRNK  Mahci»  B.E. 

The  following  gentleman  wm  proposed 

as  Honorary  Member  : — 

Mr.  F.  11.  Wrnhjui. 


The  following  additions  to  the  Bulea  of 
tlie  Society  were  duly  passed  : — 

Aui)  TO  Rule  IV. — "Any  member  who 
baa  not  paid  hie  snbeeription  for  Iwo  oon- 
seentiTe  years,  notice  having  been  sent  to 
him  during  each  year  that  such  was  doe, 
shall  be  liable  to  have  his  name  removed 
from  the  list  of  members." 

Naw  Rile  VIa. — "In  order  to  meet  the 
wishes  of  those  who  desire  to  be  comiected 
vitb  the  Society,  but  who  do  not  care  (o 

become  ordinary  members,  certain  persons 
may  be  admitted,  by  ballot,  us  AssociatL's. 
Their  subscription  to  be  live  Rliillinya  per 
axmiuu.     liiL'y  will  be  entitled  bo  attend 


K,  1899. 

all  meetings  of  the  Society,  of  wl.ic'i  duo 
notice  will  be  sent  to  them,  but  will  not 
bft  entitled  to  other  privil^es  of  mamber* 
ship.'* 

B.  BADEN-POWELL,  Majob, 

Hem*  See. 


Meeting  of  the  AeroMutical 
Society, 


A  meeting  of  this  Society  was  he!d  on 

Fridiiy  evening,  the  26th  July,  at  th.^  Society 
of  Art-;,  .Toliii  St..  .Xdolphi,  uiuKt  fho  pr fl- 
uency ot  Mr.  E.  r.  i'^roiit.  {several  paper:* 
wen»  read,  and  a  number  of  woiting  models 
exhibited. 

^The  full  text  of  these  papers  not  having 
yet  been  sent  in,  must  be  printed  sep  irately.) 

Da.  BiBTON,  on  being  oallod  upon  to  read 
his  paper,  on  "a  netv  navigubto  balloon," 
alluded  to  tlie  pleasure  it  gavo  him  to  bd 
elected  a  OMmbrr  of  the  Society,  and  liopcd 
to  be  able  to  do  bis  share  to  advance  tho 
KL-icitre,  for  tho  advaaoement  of  which  lh» 
Society  was  foimdrd.  During  the  reading  of 
his  pap?r,  Dr.  Barton  made  frequent  referenoi 
to  the  aeroplane  framf^.  n  Inrt:  '  nin<l.  I  f>f  whie'i 
waf»  .suspentlod  befnr»  tlie  piuitxrtn.  'flio 
general  idm  of  the  invention  is  an  elongated 
balhion  propelled  by  a  screw  in  (ho  car,  and 
having  buluw  it  a  large  aeroplaue,  tiiu  inclina- 
tion of  wEich  can  be  altered  at  will,  so  as  to 
rati  !»  the  balloon  to  ascend  or  clescend  as  re- 
quired. Dr.  Ifcir^on  rn:ul  several  accounts 
from  different  newsjuijM  1  describing  the  ex- 
periments he  had  made  witli  his  modd 
machine,  .which  m'wi  prop<Ml'  <1  by  clockwnrk. 
The  brst  experiment  took  ptaco  on  March 
lOtb.  He  bad  wished  to  ascertain  what  tho 
machine  would  dn  in  <;till  nir,  so  ho  bnd 
taken  to  the  Town  Hall,  Bcckonluuu,  and  had 
tried  it  there,  in  order  that  it  might  be  tmin' 
fluraeed  by  any  curr»'nt,s  of  air.  On  that. 
oceaHon  whon  the  a«<r<^pl;ine  ha<l  }toen  put 
level,  and  the  ru<lder  phwed  at  the  correct 
ihe  mnduno  had  turned  round  and 
round  continuously,  which  spoke  w<dl  for  fhr- 
efficiency  of  the  rudder  in  still  air,  as  tbo 
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space  in  the  U«x,'konliain  Towa  Hall  wa«  very 
limited.     Tb«  next  experiment  wm  on  the 

loth  March  ont  in  tho  open.  H  wa^  u  very 
unfavourable  day  for  the  eijM?rimcnt,  and 
although  on  the  whole  it  hud  proved  satisfHC- 
toijj  considering  the  gastines;*  of  the  6bJ,  the 
experiiiunil  liar!  not  horn  completely  snoees<^fuI. 
On  that  occasion,  Kaid  Dr.  Barton,  he  had  not 
mastered  ih»  arrangements  of  the  rudder,  and 
something  went  wion-i;  ^rith  the  propelling 
machinery,  which  was  vt^ry  weak.  The  report 
appeared  in  the  Daily  Chronicle  of  the  17th 
March. 

Tile  next  experiment  was  on  ^th  May, 
and  was  a.  very  much  more  succ?s.*4ful  one.  Ott 
that  ooeauon.  Dr.  Barton  wound  up  the  dock* 
work  to  the  full,  and  the  muchine  travelled  4 
miles  in  about  2A  minutes.  He  iiad  made  a 
hole  in  aerostat  before  starting  it  off, 
Othermse  it  night  have  gone  for  a  longer  dis- 
tance. Tt  went  straight  forward  until  tla- 
clockwork  stopped  and  then — and  this  Dr. 
Barton  conaidered  *  vefj  important  point — 
tlio  miu'liinp  wpiit  round  aqd  round  IiIm  any 
ordinar}'  balloon. 

Another  trial  took  place  on  20th  May  in  ths 
cpiMi,  but  since  then,  Dr.  Ikrton  had  been 
too  busy  to  make  any  further  trials.  He  pro- 
duced several  photographs  of  the  machijje  iu 
nud-air,  but  explained  that  they  -were  not  good 
o^rinp  to  the  prent  difficulty  of  phntogrupliing 
»uch  an  apparatus  in  rapid  motion  across  the 
Ay. 

Mn.  Pou,0(  K  triticlNed  the  model  as  having 
no  outlet  for  the  gas  to  escsipr  if  it  a^t  onded 
to  a  great  height.  Mr.  Davidson  asked  what 
was  the  greateafe  speed  aotnaUy  obtained  with 
the  model. 

Dr.  Babion  replied  that  he  did  not  think 
actual  speed  was  more  than  2  miles  an 

lioiir,  hut  flien  t5i(>  rlockwork  weighs  only  4 
lbs.,  and  the  propeller  is  about  1  foot  across. 
Hft  was  now  getting  a  new  clockwork  motor 
made  of  ahont  1<  r  12  lbs.,  which  would  be 
mnch  more  powerful. 

Mft.  PiERCB  said,  as  one  who  had  watched 
this  matter  from  its  initial  stage,  that  he  had 
wif iu\<,';e<l  sov(>ra1  suM'es.sfnl  experiments,  and 
firmly  believed  thai  we  are  landed  at  least  one 
step  nearer  the  dewed  ha\-en. 

Mr.  Rkid  remarked  witli  reference  to  the 
use  of  gutta  percha  for  the  bnlloon,  that  this 
substance  is  apt  to  rot  from  the  .absorption  by 
the  gutta  perdia  of  the  hydro-carbons  {Nreeent 
in  the  pas.  Tliat  was  n  point  which  he  (Mr. 
Ueid)  had  experiments  upon  when  he  in- 
vented the  materiftt  known  as  *  Velvril/'  which 
material  Dr.  Birton  had  referred  to  in  his 
paper.    This  matejrial  does  not  absorb  t))ose 


hydro-carbons  preiient  in  the  fjfis.  Mr.  IteUl 
added,       think  we  are  very  much  indebted 

to  Dr.  Barton  for  giving  us  the  result  of  bis 
fexperiments.  It  is  practical  experiment  wo 
want,  and  not  discassion  (Hear,  hear).  1  do 
not  know  whether  Dr.  Barton  has  found  any 
difficulty  in  the  collap.sing  of  the  front  part  of 
his  balloon  in  driving  it  through  the  air,  but 
if  so,  it  would  be  quite  possible  to  obTiate  that 
by  placing  the  propeller  in  front.  I  hplieve 
that  has  been  tried  successfully  in  France.  If 
you  place  your  propeller  in  front,  instead  of 
pushing  your  balloon,  you  dnm  st  tlinnigh  the 
air  currents,  and  in  that  ca.'-p  thr  tt  iuli'iK  V  for 
tlie  front  part  of  tlie  balloon  to  collapse  is  not 
neariy  so  great."  (Applause.) 

Tin.  l\xnTn\  ^lid  ho  was  v.-ry  plt'a^rd  to 
have  met  the  inventor  of  this  material — 
"  Velyril,"  and  hoped  to  maka  many  more  ex- 
periments with  it.  As  to  collapsing,  he 
tho'iplU  fliat  with  a  larger  machine,  it  mi;^lit 
be  neces.sary  to  have  an  aluminium  casing  over 
the  hauk  part  of  tiie  balloon.  It  would  not 
ueipli  vory  mnrfi,  and  it  would  ho  perfectly 
rigid,  and  would  prevent  the  air  forcing  the 
apex  in. 

The  next  paper  waa  read  by  Mr.  D.  M.  B. 
Smyth,  on  a  new  form  of  .aerial  propeller.  In 
tliis,  lie  explained  the  blades  were  normally 
pbunetsmf  aces  without  pitofa.  But  on  rotating, 
a  pitch  was  automatically  created.  Mr. 
Smyth  then  exhibited  some  models,  in  which 
the  propellers  were  rotated  1^  twisted  india- 
rubber,  after  the  fsshioa  of  the  wefl-Inown  toy 
butterflies. 

The  third  paper  wa.s  by  Mr.  Cochrane,  who 
exhibited  ft  well  constnicted  littir  model  with 
a  brass  comprc-->-f(l-air  engino,  the  pistons  of 
which  actetl  on  4  reciproait  ing  wings,  each 
consisting  of  a  number  of  blades.  Tfiese  blades 
were  so  arranged  as  to  have  a  valvular  action, 
opening  during  the  iip-stroke  to  let  the  air  past 
and  clo>jng  in  form  a  powerful  wing  on  th« 
down  stroke.  Tlie  power  gi\  en  by  the  engine, 
however,  Mr.  C'ochmne  explained,  was  not  so 
great  a6  ho  could  desire,  and  though  the  wingH 
beat  rapidly,  the  appantua  was  not  able  to 
rise  in  the  air. 

The  Chairma.n-  then  called  upon  Mr.  David- 
son, who,  he  said,  had  wmie  models  to  show 
the  Meeting. 

Mr.  Davipsos  (who  was  reeeivo^l  with  ap- 
plause) said  he  liad  had  no  intention  of  shoW' 
im;  anything  th*t  eireaiing,  but  Esving  com- 
pleted the  small  model  they  nov  ■,t•^•  Ti«> 
thought  it  iniglit  interest  tlie  members  i[  ho 
brou^t  it  down.  (Hmt,  hear.)  He  did  not 
intend  to  work  his  model  OH  that  occasion,  as 
it  was  necessary  to  havo  "live"  air,  and  also 
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that  the  machine  should  be  dropped  down  in 
wcdut  to  got  "way"  on  it  before  it  oould  be 
attrted.  One  tiling  was  most  important  ii 
they  were  going  to  travel  (Ii rough  tho  air,  and 
that  was  that  they  must  ko«p  their  «<4uili- 
brium.  If  they  wcvo  ffmng  to  mako  «By 
machine,  tlu'V  must-  hv  t>viri<  tluit  that  marhiiie 
would  rt'uuiiii  vertical.  He  had  been  study* 
ing  that  point,  and  in  tho  model  he  then  pro- 
duced, ho  had  a  means  by  which  a  body 
gliding  through  the  air  would  ahsahttciv  iiiain- 
tain  itK  (H^uiiibrium.  He  maintaimHl  tlut  that 
model  was  tha  fimi  medunkal  'oM^vaaoa 
tliat  had  c^fr  yet  ht-on  iiiado  that  would  auto- 
maUcaliy  keep  itf>  cquiiibriuin^or  it«  haarixou- 
tal  stahilitj — m  gliding  throiij^li  the  air.  Pro- 
f*.v»<>r  Laii^ley  had  a  moans  of  kot-piuji  liis 
Hiachinti  hr>ri:'oiit;i! ,  hut  in  that  ca*;*^  it  had 
been  propelit-il  exiKJtly  like  anhip  in  the  water, 
snd  not  Iik»  a  bird.  Mr.  Davidflon  did  not 
explain  the  mechanism  of  hi  inrotition,  in 
which  the  tail  was  apparently  aotetl  on  by  a 
pendolun  invdn  the  atnietai»t  whioh,  in  tlie 
•vent  of  tlia  m^lifiM*  loiiiig  its  equilibrium  in 
one  dirwtion,  immediateljr  caused  it  to  be  re- 
covtiod  iu  the  otiier.  Mr.  Davidson  stated 
he  intended  to  make  experiments  with  models 
of  ft  .C)  ft.,  12ft.,  and  24  ft.,  and  in  that  way 
he  hoped  to  obtain  veiy  valuable  data. 

Mm.  Hot  muMlBBd  tlmt  pendnlnins  b«v» 
been  patented  ow  Mid  ovor  npjn  for  tbat 
Terr  purpose. 

The  CuAlBMAN-— It  is  extremely  gratifying 
to  find  that  so  many  persons  ore  hard  at  work 
on  this  most  interesting  subject.  Personally, 
I  have  not  had  a  great  deal  of  study  in 
baUoons,  bot  I  bare  in  anTigating  the  air  by 
intH:hanical  means.  We  are  led  to  believe  by 
Dr.  Barton  that  his  expenmenta  have  been 
toeowful,  and  there  ii  nothing  tbat  meoaeds 
like  success.  He  spealo  of  "  buoyancj/*  that 
is  to  say,  I  suppose  he  mean"?  tliat  hh  machine 
will  be  equal  in  weight  to  tiie  weight  of  air 
in  whidi!  it  «a0s,  but  I  fear  it  wonTd  6e  more 
or  less  at  the  mercy  of  the  winds  under  those 
conditions.  I  trust  that  that  little  piece  of 
flMobnnisni  of  whidt  be  baa  told  us  may  lead 
bim  to  s^^.      With   reference   to  Mr. 

Rmyth'i  new  theory  of  horizontal  flyinp,  I  nni 
inclined  to  tiiink  tiiat  gravitation,  is  an  a^eut 
ia  fimrar  of  natonal  flying,  although  Mr. 
Smyth  seem"?  to  nrerthrow  tlnvt  idea.  If  I 
understand  him  rightly,  he  overthrows  the 
foroe  of  gmritatkm  hj  a  ktna  thai  he  crsateo 
in  his  machine.  Perhaps  the  form  of  the  leading 
feathers  in  a  bird's  wing,  acting  upon  the  force  of 
gravity,  tends  to  send  the  bird  on.  I  am  sure 
we  am  nU  extremdj  obliged  to  the  genttemen 
nho  bAT*  given  va  these  papers  this  ereaing. 


I  'V^ilutt  Mr.  David<ion  has  said  has  been  ex* 
tremely  interesting.  I  can  quite  understand 
that  his  model  would  not  act  unless  it  had  an 
eiglit  or  a  ten  foot  fall.    He  is  not  able  to 

1  show  us  the  peculiarity  of  the  meehanism,  bnt 
he  baa  told  na  thapt  it  woiba  antomatioallj,  and 
can  preserve  Its  "  horizontal  stability."  I 
should  like  to  say  again  that  I  am  sure  we  are 
all  very  much  obliged  to  each  of  tho  gentlemen 
who  have  giv  en  us  tho  benefit  of  their  papers 
this  evening.  (Applause.) 

Mr.  Davidson  proposed  a  vote  of  thanka  to 
tlie  CSunnnan,  and  with  hie,  ooopled  tho  nam* 
of  oiir  ver>'  energetic  S'ecretaiy,  Captain 
Baden-Powell.  (Applause.) 
Vba  Meeting  thM  flioasd. 


Ttw  Zeppelin  Air- 5 hip. 


What  is  witbottt  doabt  ono  of  the  meet  im< 

portant  attempts  to  solve  the  problem  of  tbe 
navigation  of  the  air  is  now  being  made  on  tho 
shores  of  the  Uodensee,  in  Wurtemberg.  The 
general  idea  is  that  of  what  ha.s  hitherto  been 
called  a  rlirLLnhlp  hnlloon,  but  this  term  hardly 
describes  the  huge  sAip  with  its  metal  frame- 
wetfc  and  enter  eovw  ooataining  «  number  of 
balloons.  It  is  nothuqg  moio  or  less  than  an 
aerial  steamship. 

Ibe  inventor  is  Count  Zeppelin,  a  Lieaten- 
ant>General  in  the  German  Army,  whose  name 
wril  ImoTrn  at  the  time  of  the  Franco- 
Fru>&ian  War,  lor  the  daring  reconniassanoes 
wbidi  be  earried  ont.  Before  thatt^  be  bad 
attended,  in  a  private  capacity,  tho  ci\il  war 
lit  America,  and  his  first  balloon  asoent  was  in 
one  of  tbe  military  ballooBS  of  tho  Federal 
Army.  More  recently  he  has  been  employed 
on  the  staff  of  ithe  Idng  of  WurtembrrEr,  and 
in  this  capacity  has  Attended  several  &tate 
f  anotiooa  ia  Engjbmd.  Tho  ooont  baa  lor  many 
years  been  interested  in  the  study  of  aerial 
navigjfttion,  and  is  said  to  have  qient  some- 
thing liko  £25,000  on  ins  okperiments.  Then, 
with  several  very  influential  supporters,  he 
formed  a  company  with  a  cj^pital  of  one  million 
marks  (£00,000),  and  started  on  his  present 
ventoro.  A  oonuntssioa  was  afipointed  to  en- 
quire  info  his  plans,  and  report  on  thr  prn- 
babihties  of  success  or  otherwise.  Wh«n  asked 
whom  of  notable  sdentiflo  men  ho  would  libe 
appointed,  he  replied  "Prof.  Helmholtx,  be- 
cause he  is  the  greate;rt  opponent  of  my 
theories,"  The  Professor  wsm  appointed,  went 
deeply  into  the  subject  ,  and  finally  owned  that 
the  matter  waa  well  worth  trial. 
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Tho  gonrral  pr'incipli'  i>i  to  con^-tnict  a  very 
long  balloon — the  length  Igiving  the  rpquisito 
buoyancy  without  incroane  of  re««tanc«  by 
sectKNuU  »r.>a.  This  prindplo  appear >  to  bo 
soiinfl  pnnnph,  sinc<^  w  >  know  that-  ships  Ii;ivr> 
8oroctifno!i  been  cut  in  half,  and  an  extrn 
leaigth  added  without  tho  speed  of  Ihe  ship 
Hcinf^  tlureby  dimiiiislied.  But  s  ich  p;rMt 
length  necesfearily  involves  a  framework  to 
keep  tho  balloon  rigid.  This  framework  con- 
sists of  a  number  of  large  boopt  with  longituui- 
naJ  piece's  ronnortinp;  th^m  and  diagonal  wire 
utaya  to  impart  rigidity.  So  far,  the  idea  is 
V9ty  much  the  nine  as  that  ao  ably  brought 
forward  by  Maiisfield  in  lii*  book  on  "  Aerial 
Navigation."  fiut  times  have  changed,  and 
tho  materials  used  are  such  as  even  Mansfield 
had  Bcarcely  thoittght  of.  The  framework  is 
almo>t  tmtirely  constructed  of  aluminium, 
lattice-girders  about  7  in-s.  wide  being  formed 
of  ban,  th«  wh<rfe  riveted  together  with 
aluiiiit  "Tim  rivets.  Tlii-  t'nnnnoiH  s'rncture, 
somewhat  rosombling  a  vast  bird  cage,  looking 
Mb  frail  as  a  oob>web,  yet  really  ot  marvellous 
attength  and  stiffDeiS,  weighs  about  7,  2nii  lbs. 

Over  nil  this  framework  is  stretched  hempen 
netting,  both  to  the  inside  and  outside  of 
Oie  f^i'ders,  so  that  there  are  two  layers  of 
r-«^ttitig,  jis-  (Ihtc  art>  to  b»  two  nkins  to  the 
baUooa.  Tiiis  immease  framework,  over  420 
ft*  in  Iwfigth,  is  subdivided  by  network  parti- 
tions, in  eaoh  of  which  a  ga.s  bag  of  rcrre- 
spfjrtflinjj  shnp"  in^ertoil.  sf»  tliaf  iil  of;<'tlier 
then*  will  bo  something  like  17  balloons.  Out- 
side all  will  be  a  oover  of  water.i>roofed  silk, 

bntli  fo  jii;(k(<  a  siiidotli  surfar-*-  for  (li<^  nir  and 
to  protect  the  balloon,  and  the  spwo  bstwevn 
the  two  will  tend  to  mitigate  the  varying 
ia6ueuces  of  temperature  on  the  gas. 

The  ends  of  the  cylinder,  which  is  nearly 
•>7  iu  in  diam«tvr,  are  of  an  ogivalc  shape — 
that  ia,  stmilaT  to  the  bow  of  a  boat,  or  head 
of  a  projeetile— the  point  being  formed  ot  a 
nearly  hemii>pherical  aluminium  cap 
'  Under  almost  the  entire  length  of  the  ^-essel 
niiia  a  gangway  or  gallery,  a  couple  of  feet 
wide,  of  aluminium  plate.  Tli-s  adds  rigidity 
to  the  hull  as  well  as  forming  a  means  of  oom- 
mnniestion.  Hie  two  cars  are  also  made  of 
aliiminiuni  plato,  Tonking  like  water  tanks, 
and  are  rigidly  connected  to  the  main  frame- 
work. 

Not  the  least  interesting  feature  of  the  con- 
stniction  is  the  metluKl  of  honing  thi'>  nnriil 
monster.  A  huge  raft  has  been  made  nearly 
fiOO  ft.  lonf;,  on  which  a  great  wooden  honse 
luiK  been  hiiilt.  At  on©  end  is  an  jmmen'>e 
doorway  with  canvas  curtains  to  dose  over  it» 


which  coiiMMjuontly  ha-^  vor^-  much  the  appe.Tr- 
anco  of  tho  proscenium  of  a  theatre.  This 
structiu^  alono  is  mid  to  have  cost  £10,000. 
The  advantages  of  such  a  floating  stable  are 
many.  First,  if  it  had  l)'rn  Imilt  rigidly  on 
shore,  and  it  were  required  to  draw  out  the 
balloon'  (not  untihie  drawingan  enormous  swovd 
from  its  scabbard),  it  cjin  well  h(»  tindorstooil 
that,  shoidd  tho  wind  be  blowing  strongly 
against  the  door,  or  on  one  side  of  the  house, 
there  would  be  great  diffioalty  in  doing  so. 
By  moorin>i  the  raft,  however,  at  the  bow 
only,  it  naturally  swings  away,  so  that  the 
doorway  is  always  to  leeward,  and  the  airship 
c-aii  ho  drawn  out  with  the  wind.  Th<  ti  tin 
open  space  of  water  all  round,  without  trees  or 
buildings  to  interfere  is  most  desirable  in 
starting  the  machine,  and  in  the  event  of  an 
accidental  precipitation,  no  verv  serious 
dau^ge  is  likely  to  come  to  either  men  or 
maehine.  Add  to  these  ibe  economy  ot  not 
having  to  buy  or  hire  l.xnd,  no  rii^k  of 
damaging  crops,  and  comparative  easo  of  keep- 
ing inquisitive  sightseera  at  a  nafeetful  dis- 
tance, and  the  great  advantagisa  of  the  a^ten 
may  be  realized. 

There  is,  moreover,  another  device  to  aid 
the  task  of  starting  the  balloon.  The  great 
house-hoat  is  in  reality  a  floating  dock,  (vin- 
taining  within  it  a  long  raft-,  on  which  tb^ 
balloon  rests.  WhenT  the  start  b  to  be  made, 
this  raft  is  towed  out  of  the  house,  and 
there  is  the  balloon  all  roady  for  a-'-ccnt. 

But  this  great  floating  stnieturo  is  not  the 
only  accommodation  provided  for  the  under* 
takiii;.:.  \«Mr  liy  is  a  noatin^  slio<l  ootitjiinin* 
a  number  of  pontoons  to  carry  tho  gas  tubes 
for  inflation.  Then  (here  is  tiie  boat-boose  to 
accommodate  several  oil^launeiies  and  other 
boat--,  while  on  sbore  some  gre>at  sbcds  are 
erected,  wherein  the  balloon:}  are  prepared 
and  Tarnished,  ard  the  nsual  ottces  and 

drau;^litmcn'«  room';  conipbTtc  thr>  establish- 
ment. The  whole  affair  is  thus  undertaken  in 
no  small  way.  '  Four  engineers  are  employed 
to  carry  out  the  inventor's  designs,  and  from 
40  to  70  artL<;ans  are  usually  at  work  under 
their  orders.  It  is  a  veritable  dockyard, 
whieh  one  can  hardly  rsaliae  is  soldy  estab- 
li-shed  for  the  coming  ,<!hip    (^f  ihr-  nir 

Then  as  regards  the  propulsion,  another 
nm-elty  comes  in.  Count  Zeppelin  is  con- 
vinced from  the  eoqMNliniente  he  lias  made, 
that  small  leerews  revolving  at  a  hi^h  velorifv 
are  more  efhcient  than  those  which  are  large, 
and  rotated  at  »  rfower  «ate.  The  line  of 
l)ropidsive  power  should  eividently  he  as  near 
as  possible  coincident  with  the  centre  of  resist- 
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anct*,  und  theroforo,  instead  of  placing  the  | 
propellers  und  raeuth  the  billoon,  as  lias  su  [ 
o{t«a  be«n  done  in  former  attempt  h,  he  placi» 
them  at  each  aide  of  tJie  wutA  on  s  level  with 
the  ci'ntr.il  nxii.  Two  pair-i  nf  propellers,  eauJrt 
being  a  four-blud?d  «crew,  ubout  3  tt.  ti  inn. 
difttaeter,  an  thus  jMrrango<l,  om  pair  near  the 
fore  part  amd  one  near  the  after  part  of  the 
ship.  Two  cars,  to  carr  ■  ih^  onpin""?  arr 
placed  b:^low,  each  coiit;uuiu^  a  Umziiic 
Daimler  motor  of  fthoui  IS-horse  power. 
Tha«  f'M<:iiu  »«  uro  uoniitM^'ed  to  t!io  scrcvvs  by 
bevel  gearing  anil  aluminium  tube  Hiuift^.  In 
order  to  avoid  anj^  danger  of  firing  the  balloon, 
as  ooonrred  to  Dr.  Woelfert  some  year^  ago, 
ignition  of  tho  ^enpinw  in  f»|pctrical,  and 
th(*  exhaust  pipci  are  carefully  clo«.>d  in  witii 
dottUie  wire  gauso. 

The  qu(»Htion  of  proptil^ion  Hip  fri\t  of  the 
whole  matter.  It  may  be  btid  down  us  an 
axiom  that  a  mnrigable  haUoon  to  he  u  practi- 
cal suoc  HI  7nu.it  hi  ub!e  to  attain  a  speed  nf 
at  lefl>t  'in  iniU'-i  uii  liour.  Anything  much 
le'><i  thiin  lias  would  be  insufficient  to  stem  u 
modnrate  braece,  and  if  M>  hogo  a  veaael  » 
Wiiftod  iivr:\y  from  its  doolr,  it  would  be  mofi^ 
difficiilt  to  bouse  elsewhere,  and  would  run  a 
fcreat  chance  of  being  wreolked  hy  tho  wuid. 
Tlie  inrentor  in  very  hopeful  of  b^ing  ttbli»  to 
attain  a  speed  of  at  lea^t  22  miles  an  hour,  and 
this  seems  not  iiuprobablo  on  considering 
theoretioally  the  data. 

Tlie  count  ha'?  been  to'^ting  ]\U  prop<>lltT>  in 
a  veiy  practical  way.  lie  ba-s  rigged  a  frame- 
work  on  b  laTge  boat  in  which  the  engine  ia 
placed,  and  the  Fcrews  being  fixed  in  position 
above  nnd  geared  to  the  engine  just  as  they 
wotild  bo  in  the  balloon,  but  with  sliorter  con- 
nections. On  |k*volvin5S  the  screws  (at  1,100 
revolutions  per  minute),  the  boat  is  driven 
along  through  the  water,  and  luu  tiius 
attained  a  f-pyed  of  12  miles  an  hour.  By 
taking  into  consideration  the  relaUve  d^nsifiet 
cf  the  resisting  mediums  and  tho  surface  of 
re^stance,  h  v^ry  good  compariaon  oan  be 
n^adi'.  from  vsliich  the  inventor  obtaina  hi) 
©alful  itioii  of  22  mWc-^  an  hour. 

If  we  further  consider  the  matter  by  taking 
other  data,  wo  get  eqmlly  enoouraging  raeulta. 
Thus,  on  oomfxirini:  tliis  witli  tlx^  most  pnicti- 
cable  navigable  balloon  we  have  liitherto  had, 
yiz.  "  La  Frince,"  we  find  that  the  latter  with 
about  8-hor(e  power,  attained  a  speed  of  14 
milf"'  per  hour  nt  its  b'»st.  It*  sectional  area 
was  about  52(1  sq.  ft.,  or  a  little  more  than 
half  that  of  Count  Zeppelin'a  veesel.  Roof^ly  { 
spfMtkinc;  tlifii.  wo  m;iy  s;iy  tint  wo  li;uv  four 
times  the  engine  power  to  drive  double  the 
ivmtaaoe,  which,  othear  things  being  equal, 


should  give  half  aa  mtich  qpeed  again,  or  21 

miles  an  hour. 

Other  testa  may  also  be  put.  For  in&tanc^, 
tho  fonnuhi  given  hy  Dr.  Pole  and  da*Loni« 

works  nut  the  velocity  at  93  ft.  per  aeQ.|  or  20 
miles  per  hour. 
Or,  again,  tlio  propulsire  effort  to  drive 

such  a  vessel  through  the  air  at  tin-  m*-e  of  22 
ikiles  an  hour  should  be  about  12U  lbs.  Maxim 
obtained  a  thrast  of  2,000  lb*,  with  hii  260 
horss-power  engines,  wbtch  in  proportion 
should  giv.'  alsi)  20  inili^T  per  hour.  Davidson 
and  Walker  with  u  prop„>ller  very  little  larger 
and  with  a  «lightly  higher  rata  of  re\'o1tttion, 
obtained  a  thrast  of  40  lbs.,  which  multiplied 
by  4  would  give  IGO  Ho  that  ail  poioln 

to  the  probability  of  a  soffieient  Rpeed  being 
attiiined. 

It  will  be  TiN.  fuI  to  fon'^id'T  for  a  momen 
the  effect  of  hea<l  wind<  on  a  machine  capable 
of  going  22  milea  an  hour.  Aa  far  as  daily 
iii^'i/i  velocity  of  the  win^l  c^ts-  ori]y  on 
an  average  of  about  one  day  in  a  week  is  it 
greater  thiui  this  in  England,  though  tho 
marimum  prrasure  of  oocaalonal  gusta  might 
often  imply  n  preater  rate.  'I'hen  it  would, 
of  course,  b«  impossible  to  go  to  windward 
at  all.  Still  even  thia  does  not  nutlify 
the  usefulness  of  the  vessel.  Mornings  nu'I 
eveninga  are  usually  comparatively  calm, 
and  plenty  of  opportunity  ia  thus  given 
fw  experiment  or  for  abort  trips.  When 
carrv-ing  out  long  joumeyn.  the  great  question 
will  be  how  to  houso  the  huge  vessel  when  a 
strong  contrar>'  wind  doee  come  on  to  blow. 

Landing  will  also  be  11  very  ticklisyi  nmnn  u  vre. 
ns  anything  like  a  bump  might  cause  the  whole 
framework,  and  eapecially  the  propeller  eon- 
uectiona,  to  b«  bent. 

As  for  steering  the  craft,  two  vertical 
rudders  are  provided  for  chaiiging  the  horison- 
tal  direction  of  progress,  while  the  vertical 
course  and  tho  general  level  of  tho  vessel  is 
regulated  by  a  shiftable  weight  to  be  drawn, 
by  means  of  ropos,  towards  one  or  other  end 
of  tho  ahtp.  This  latter  arrangement  may 
jipjwar  somnwlint  rUim-sy,  and  if  tlie  rr>'!';el. 
us  a  whole,  proves  successful,  we  predict  that 
eome  other  oontrivaaoo  will  be  adopted  for 
regulating  the  horizontality. 

With  the  idea  of  baing  able  to  ascsnd  to  a 
considerable  height  in  (he  air,  tho  balloons  ara, 
in  filling,  not  to  be  fully  distended,  so  as  to 
nllow  for  pxpnnMon  in  rarefied  regions;  but 
smaller  auxiliary  gas  bags  are  sandwiched  in 
between,  fitted  with  walTie^  w  tfMt  tiioy  ««i 
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be  emptied  of  gns'as  desired,  while  the  main 
balloons  remain  with  their  charge  of  gas  intact. 

It  is  still  a  matter  of  some  doubt  as  to  whea 
the  machine  will  bo  ready  to  make  its  initial 
trials.  Delays  have  been  frequent,  and  it  wa< 
expected  that  it  would  have  been  ready  before 
this.  But  all  is  now  very  nearly  conjplete.  Tli3 
framework  is  practically  finished.  The 
ballooas,  made  by  a  professional  aeronaut,  are 
delivered.  The  enKiiu>M  ansd  propellers  are  in 
vvarking  onler.  All  that  in  needed  is  to  place 
them  all  together,  and  inflate  the  balloons. 
This  is  to  be  <lono  by  means  of  2,600  tubeg  of 
compressed  gas,  which  are  to  be  floated  out 
in  large  pontoons,  and  connected  by  pipes  with 
tl*e  balloons.  Of  course,  for  such  an  experi- 
ment as  the  first  ascent,  it  will  be  necessary 
to  await  for  the  most  favourable  weather,  as 
without  doubt  many  trials  will  be  necessary 
before  the  craft  ia  in  a  really  workable 
condition. 

Wlien  the  ascent  is  to  b«  made,  the  count 
hopeti  to  command  his  vessel  wi'.h  two 
engineers  in  each  car.  These  men  have  each 
been  going  througlt  a  course  of  ballooning  to 
accustom  themselves  to  their  now  calling. 

With  only  five  men  there  will  be  a  largo 
margin  of  buoyancy  left  for  ballast,  perhaps 
3,000  or  4,000  lb*.,  which  should  enable  u  long 
journey  to  be  performed. 


We  reproduce  here  an  illustration  of  the 
floating  house,  also  a  rough  diagram  from 
the  patent  i.pL>cification,  but  hope  in  our 
next  numbrr  to  be  able  to  give  a  series  of 
p'lotogrnphs  of  the  machine. 


Long'Distance  Ballooning. 

LiECT.  H.  Osborne  Mance,  R.E. 


[From  the  Field.'] 

A  report  has  been  going  the  rounds  of  the 
press  abroad  to  this  effect  that  a  party  of 
German  aeronauta  contemplate  making  an  ex- 
perimental long-distance  balloon  trip,  starting 
from  Germany  and  travelling  in  an  easterly 
direction,  the  object  of  the  voyage  being  to 
discover  experimentally  how  lun^;  a  balloon 
may  remain  in  the  air  before  coming  to  the 
ground. 

Whether  there  is  any  foundation  for  this 
report  or  not,  there  can  be  no  doubt  that  ex- 
periments of  this  kind  are  necessary  for  the 
advanooment  of  the  science  of  aeronautics. 
Long-distance  ballooning  has  been  hitherto 
neglected,  as  far  as  practical  trials  are  con- 
cerned. A  few  long  vovagee  may  have  be^n 
made,  but  the  ill-fated  Andr^  appears  to  have 
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been  the  first  to  devote  systematic  attention  to 
this  special  problem,  ia  connection  with  his 
attempted  voyage  to  the  North  Pole.  As  a 
genenii  rule,  the  art  ol  ballooning  has  for  the 
laafe  few  deondes  been  utilised  for  sither 
public  ascents  of  comparatively  short  dun'ion, 
made  by  professicnMl  aeronauts,  accompauicd 
perhaps  by  One  or  mere  «nterprisiDg 
passengers  desirous  of  exp^riendiig  the  sensa- 
tion of  ballooning,  or  for  the  purpose  of  scien- 
tific investigation  of  the  higher  Htrata  of  the 
»tiiioqih«re,  and  -wBry  little  has  been  done  to 
prcTontc?  thp  science  of  ballooning  itself. 
Fc&iibly  this  iii  to  be  accounted  for  by  the 
expense  insepsnble  from  eaperinents  of  this 
nature,  ijiVL)l\ iti^,  as  tlioy  often  do,  flic  use  of 
special  apparatuii,  the  design  of  which  am  only 
bit  satisfactorily  accomplished  after  muxAi 
thought  and  many  fruitless  trials. 

X'p  to  the  present  day  the  voyago  of  longest 
duration  is  tliat  of  Andreo,  who  had  just  been 
forty-eight  hours  in  tAe  balloon  when  he  des- 
patched his  pipenn  m.^-sa  ie.  The  next  lougesb 
are  thirty-six  hours  in  1892  by  M.  Mallet, 
twenty-fonr  and  a  half  hottrs  by  M.  Hervi  m 
15:*86,  and  ^  I'y-four  and  a  quirtor  hours 
accomplishi  d  by  the  great  Leipzig  balloon  in 
1^97  with  eight  people  in  the  car.  The  dis- 
tance covered  on  this  latter  occasion  waa  1083 
miles,  probably  the  longiest  balloon  journey  on 
record. 

As  regales  speed,  thott  ionmeys  of  under 

two  hours  have  bo  'M  dom-at  nine  y  nnrl  t  i^hty- 
eight  miles  per  hour,  ajnd  the  Channel  has 
been  crossed  at  a  rate  of  sevi«ity>Mven  lafles 
per  hour.  In  a  recent  voyage  made  by  some 
German  officers  420  miles  were  covered  in  six 
hour>. 

The    ide«    of    I<«g-dktaaoe  balloooing 

siiptre^ted  it<ielf  to  Andree  during  a  voyngo 
across  the  Atlantic,  when  he  was  so  impressed 
by  the  rcgidarity  of  the  t»de  wiads  that  he 
tnntcin plated  a  trans- .Atlantic  balloon  trip, 
lie  was,  however,  forced  to  abandon  the  idea, 
as  he  felt  that  funds  would  not  be  forthcoming 
for  an  expedition  which  would  savour  to  most 
people  of  nbsoluti'ly  tmfh^'is  fa<)lhanliiie«:s. 
"When  his  expedition  to  the  NtHrth  Pole  was 
decided  on  he  was  recommended  to  naks  some 
overland  experiments  on  a  large  scale  to  verify 
the  theories  on  which  he  was  about  to  stake 
his  lif^,  hut  this  advice  was  not  taken,  probahly 
for  the  same  rtvi.son — lack  of  funds.  However, 
Andr^  cannot  be  »iid  to  have  started  on  his 
femous  voyage  nnthoui  having  previously  put 
his  apfnimtuB  to  the  test,  as  several  successful 
journeys  were  mado  by  him  and  by  his 
coUea^pies  across    thia   Baltic  and   in  the 


Long-distance  ballooning  may  be  divided 
irto  two  classes  of  journeys ;  those  in  which 
the  destination  is  iinmaterlal,  and  those  in 
which  it  is  intended  to  reach  some  pre-deter- 
ncaed  goal.  To  auooced  in  the  first  case, 
assuming  favourable  weather,  requiras  the 
solution  of  only  one  problem,  that  is — ^to  ke^p 
the  balloon  in  the  air  as  long  a.>  posatUe.  In 
the  second  case  it  is,  in  addition,  necessaxy 
that  the  balloon  should  be  ateefable  to  a 
certain  extent. 

The  short  duration  of  ordinary  hallooa 
voyages  can  be  aooounted  for  by  the  following 
principal  causes.  Firstly,  the  small  size  of  thd 
balloone  used;  seoondty,  the  leakage  of  gas 
through  the  open  neck,  end  through  the  enve- 
lope of  the  balloon ;  and  thirdly,  the  impossi- 
bility of  getting  an  absolutely  free  boJloon  into 
a  state  of  stablo  equilibrium  at  »  uniform 
height  in  the  air,  and  the  consequent  necessity 
of  constantly  throwing  out  ballast  to  com- 
pensate for  the  gae  ket  hy  avooesitVe  ruiiig 
and  falling  of  tho  balloon.  It  is  obvious  that 
other  things  being  equal,  the  larger  the  balloon 
the  more  ballast  and  gas  caa  he  lost  before  the 
buoyancy  is  exhausted,  aud  it  is  universally  ad- 
mitted that  for  long  journeys  a  large  hdloon 
is  necessary-.  Andree's  balloon  had  a  capacity 
of  162,000  cubic  feet,  and  the  balloon  to  be 
used  in  tlic  projected  (wTman  trip  is  still 
larger,  having  a  capacity  of  42,38U  cubic  feet 
more,  or  a  total  of  204,880  oiibie  feet,  and  a 
lifting  power  of  120  rwt.,  besides  the  wei^t 
of  the  balloon  and  car. 

As  regards  the  leakage  of  gas,  it  is  abso> 
lutoly  necessary  to  have  an  outlet  for  the  gas 
to  avoid  all  danger  of  bursting  the  balloon, 
owing  to  the  pressure  caused  by  the  gas  being 
expanded  or  by  a  dininutien  of  eattemal 
pressiure,  but  there  is  no  nocv^sity  for  an  out- 
let of  12  to  18-in.  diameter  |fermanent]y  open 
and  permitting  the  diffusion  of  the  gas  fram 
the  interior  and  tlio  en.t ranee  of  air  from  the 
outside.  An  obvioun  remedy  is  to  have  at  the 
nedE  a  vaJTO  opening  only  to  let  out  gas  at  a 
certain  prasbure,  far  less  than  tliat  which 
would  banse  any  dangerous  strain  to  bo  im- 
posed on  the  envelope  of  the  balloon,  but 
whidi  would  pnrent  any  leas  of  gpw  dee  to 
minor  \  anatioos  of  temperature  and  pressure, 
and  would  also  f>reaerve  the  gas  to  a  large 
extent  from  an  admixture  of  air.  Andrfo  need 
a  valve  of  tliis  description  designed  to  open  at 
o  pressure  of  10  millimetres  =  4  in.  of  water. 
Much  leakage  is  also  prevented  by  an  efficient 
top  valve.  This  valve  may  be  either  of  the 
ordinary  or  of  the  Trending  pattern.  Tlie  latter 
is  practically  gax-tight,  but  limits  the  control 
«f  die  ballooDp  and  onoa  opened  eaanei  ha 
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closed  ogaia.  This  pattern  was  used  in  the 
recent  crmM^MiiUMi  trip  by  ih»  Times  and 
Dnily  Chronicle  biiHoon. 

'fho  leakagid  through  the  envelope,  though 
negligcable  in  the  ordinasy  balloons  tued  for 
free  a«?ents,  compared  with  tJie  losses  duo  to 
other  causes,  is  a  serious  consideration  in 
balloons  designed  for  long  journeys,  or  to  bo 
used  as  captive  balloons — another  caa*  iriMVa 
it  is  desired  to  ni.iiiitain  the  buoyancy  as  long 
OS  possible.  This  question  has  bcea  carefully 
inveBtigated  hf  all  nilitiury  ballooDing  eatab- 
lishmont?;,  in  whom  it  is  of  great  importance 
that  the  «xpeadituro  of  saa  should  ha  a  iniiu- 
aetife  Mrne*.  and  fomwd  <na  <tf  the 
principal  difleoltMa  Andrfe  bad  to  oomtend 
with. 

It  is  beyond  tlie  scope  of  this  articlo  to 
enter  into  details  cf  the  means  employed  to 
reduce  this  leak.Tjjf'  in  a.  niinimuni,  but  .t; 
examples  of  the  results  obtained,  it  may  ho 
mentioned  that  Andrfe'^B  balloon  was  aaid  to 
leak  only  1  cuhic  foot  per  diem  ;  English  war 
balloons,  made  of  fikin,  leak  3  pi^r  cent,  in 
iwenty-fonr  hours ;  and  French  balloons,  mndo 
jf  fine  pongee  silk  coated  with  varnish,  lose 
4  per  cent,  in  the  same  tune.  Thf  billoon 
which  is  said  to  be  the  one  selected  ior  the 
propoaed  Oermaa  expedition  is  that  which  did 
tltity  as  a  captive  balloon  at  the  Berlin  In- 
dustrial Exhibition,  so  that  the  amount  of 
IcakagB  to  be  expected  ahould  he  aocurately 
known  from  the  consumption  of  gas  required 
to  maintain  its  buoyancy,  due  allrtwanco  being 
made  for  the  different  rate  of  diffusion  of 
hTdrogW  gas  if  coal  gas  was  used  in  the  first 
case,     ^^honld  flic  lonkn^je  bo  unsatisfactorily 

large,  steps  will  no  doubt  bo  taken  to  render 
liie  envelope  more  gas-tiii^t. 

It  has  been  suggested  that  cylinders  of  rnin- 
prosscd  hydrogen  should  ho  token  instead  of 
ballast,  aa  those  conTd  he  mod  to  replenish  the 
gaa,  and  the  ompty  cylinders  as  discardable 
weight.  NcL^Ii cf iiig  tlio  prH^^ihlo  inconveni- 
ence resulting  from  a  rain  of  cylinders  from  on 
high,  and  their  unsuitahility  in  other  respects 
as  balla«;t,  thr^  amount  of  grus  which  rnuld  ho 
takei)  up  in  tlus  way  would  bo  oxtrcmoly  hmall. 
For  instance,  the  French  eylinden  used  for 
cam  ini:  cas  in  the  field  for  military  balloons 
weigh  1000  Jbs.,  and  only  carry  1400  cubic  feet 
of  gas  at  9000  lbs.  per  square  inch  pressure. 
English  cylinders  weigh  95  lbs.,  and  rarry  160 
cubic  fc.  t  of  gas  at  a  pressure  of  1950  lbs.  per 
sqimn'  inch. 

It  is  «vident  from  the  above  remarks  that 
the  chances  of  aclurvinf^  a  rfcnr<!  aro  urea  test 
if  the  journey  is  made  in  a  dimato  and  season 
iriien  the  ntmosphorio  dnnges  are  neither 


I  great  nor  frequent.  Ithas  been  recommendci 
'  that  in  hot  climates  the  top  of  the  balloon 

'  «hould  bf  wrecned  from  the  siin  by  a.  light 
awuing,  but  this  would  not  appear  to  be  effec> 
tire  except  in  eqvatmrial  Intitndes. 

T'p  to  the  present  there  has  been  no  satis- 
fuctury  method  deviled  wlioroby  a  perfectly 
fret;  b;Jloou  can  be  mado  to  remain  for  any 
length  of  time  at  a  constant  altitude  without 
a  prodipal  oxpondituro  of  g;ts  and  ballast  far 
in  excess  of  that  due  to  the  gradual  l^kugc  of 
gus.  Gould  thu  bo  effected  in  the  case  of  a 
lar|io  gas-tight  balloon,  and  tin'  loss  of  ballast 
be  consequently  reduced  to  that  necessary  to 
oompensate  for  the  gradual  leakage  of  gas 
through  the  envelope,  a  free  balloon  could  bo 
maintained  in  the  air  for  a  time  limited  only 
by  the  desire  and  the  purse  of  tlie  aeronaut. 
Bat,  althoof^  this  condition  has  not  yet  been 
atf.aincd  in  tlic  c.isi?  of  a  perfectly  free  balloon, 
■.  there  is  no  doubt  tliat  the  addition  of  a  suit- 
I  able  tnil  mpe,  the  end  of  whtdt  is  allowed  to 
'  drag  along  the  ground,  affords  a  very  fair 
i  solution  of  the  difhculty.  This  trail  rope,  the 
j  use  of  which  has  been  known  for  many  ycors, 
'  acts  as  a  species  of  automatic  governor,  ony 
tendency  of  the  balloon  to  rise  being  counter- 
acted by  the  gradually  increasing  weight  of 
rope  carried  by  the  balloMfc:  while,  if  the 
balloon  commences  to  descend,  it  i%  rf-Ucvcd 
of  the  weight  of  the  additional  length  of  ropo 
allowed  to  tnil  aJong  the  groimd,  a  position 
of  equilibritmi  being  automatically  nrrired  at 
in  each  case.  After  tho  height  of  (ho  balloon 
bos  been  once  adjusted,  the  only  discharge  of 
ballaat  necessary  will  be  that  doe  to  leakage 
<rf  gns,  and  the  full  import.mc  >  of  having  a 
gas-tight  envelope  becomes  at  onco  evident. 

It  has  not  been  generally  reoofniised  that  a 
great  deal  depends  on  the  size  (both  length 
I  and  thickness)  and  the  material  of  fho  trait 
I  rope.    The  friction  of  a  trail  rope  diageing 
over  land  or  water  retards  the  progress  of  the 
balloon  to  an  extent  ilep/ndirif;;  on  the  qrantity 
and  nature  of  the  rubbing  or  inuuTsed  .surface 
of  the  rope  and  on  the  soeed  of  the  balloon. 
Tn  fy>n:>fVjuencc  cf  ilii-;  the  trail  rop:^,  when 
there  is  any  wind,  will  bo  at  an  angle  to  tho 
TBrtiea],  and  will  lie  in  a  catenary  curve.  Now 
I  it  is  fairly  evident  on  the  face  of  it.  but  can  b> 
rerifiod  qtutntitn'tv  >1v  by  m-athomntical  investi- 
gation, that  the  thiancr  and  shorter  the  trail 
rnpr>,  and  the  (grreater  tlio  resistance,  the  flatter 
will  bo  the  ratennrv,  and  the  grenfer  tho 
chance  of  the  balloon  being  blown  down  to  the 
grotmd  or  sea.    Also,  the  thinner  the  rope  the 
pr<  nter  the  length  whi"h  must  bo  immersed  to 
I  compoasate  for  any  given  variation  in  buoy- 
I  ancy,  and  certainly  tho  greater  the  resistance 
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for  the  s&me  weight  of  rope  immeriBed,  and  the 
BHMNi  dMnoe  of  antam^temant  with  obtttdm 

below. 

CMWequentlj,  whon  a  trail  rope  is  employad 
ta  ngnlato  tlw  height  of  a  balloott,  it  ahoold 

M  kn^  heavy,  and  smooth  as  possible, 
always  providing  that  for  an  over-sea  journey 
the  Bower  part  of  the  rope  at  least  is  not 
beairier  tlian  water.    The  quantity  of  ballaat 
tftkcn  is  not  thereby  redtioed,  as  the  trail  rope 
is  as  good  as  ballast,  and  foan  be  eventually 
OMcl  M  audi  if  nqmred.    The  pavtial  faalive 
of  the  rime.1  and  DaUfj  Chmnich  eiperitncnts 
dmritig  the  croafrChaimel  trip  made  by  their 
representatiTes  was  donbtleai  due  to  the  use  of 
too  light  a  trail  rop(>.    Andr^  had  to  have  a 
certain  woif^t  of  trail  rope  to  counteract  the 
varying  buog^ancy  of  his  balloon  at  different 
tenpeiwtww.   tbh  wei|^t  he  divi^od  into 
tJiree  ropes  of  different  letigtlia  m      to  make 
each  rope  more  manageable^  and  both  to  divide 
tho  fuk  of  eatangtemeni  and  eneUe  hun  to 
detach  a  portion  of  a  rope  if  it  caught  in  any- 
thini;  without  materially  lessening  the  effici- 
ency ci  the  trail  ropes  iu»  a  whole.    The  ropes 
im  1906  fb.,  1043  ft.,  and  1017  ft.  lon^.  and 
weighed  about  2204  lha.  in  all.    The  lower 
pottioua  were  ooir  rope  of  specific  gravity  not 
greater  ^an  water.   Statbtios  regarding  rope 
friction  on  land  and  in' water  would  bo  of  value 
in  this  connection ;  the  fiiction  of  a  rope  in 
water  appears  to  be  greater  than  that  of  the 
eame  rope  on  land.  Andr6c  foand  it  naoevuiry 
to  reduce  the  friction  of  his  ropes  as  much  as 
possible  by  impregnating  them  with  vaselino. 
It  ii,  of  course,  just  possible  that  the  friotion 
of  an  ordinary  ropo  is  too  preat  and  retards 
the  balloon  to  such  an  extent  that  it  ia  blown 
down  dangeronfily  maar  the  gromid  or  sea.  la 
this  ca^  '^mr  other  material  will  have  to  bo 
employpd  for  the  traU  rope,  perhaps  leather. 

There  is  nt  present  a  slight  element  of  uncer- 
tainty aa  to  the  moat  adnatageoos  materials 
and  dimension!?  for  a  trail  rope,  but  thrrpin 
lies  the  more  reason  why  experiments  should 
be  made  to  adtve  thia  problem.  Thera  are, 
however,  people  who  are  sufficiently  callous  find 
apathetic  in  matters  scientific  as  to  view  with 
suspicion,  if  not  with  absolute  disapproval,  any 
prcqpoeal  to  drag  heavy  trail  ropes  over  towns, 
villages,  buildings,  or  eron  cultivatod  fiolds. 
But  there  is  no  necessity  for  the  trad  ropes  to 
be  employed  from  Uie  very  tbart,  and  the  first 
etfi^e  of  tlie  voy:\fLy  inijrbt  be  ofToctod  with  the 
ropes  stowed  away  in  the  car  (which  fact  would 
reduce  the  ehaueea  of  a  hitoh  at  starting) 
reedy  to  be  let  down  as  soon  as  wnua  lass  in- 
hflbit<>d  cotintry  is  entered  upon. 

Once  the  trail  rope  has  begun  to  drag  along 


the  ground,  the  only  way  of  ascending  dear  of 
the  ground  is  by  throwing  out  ballast  of  a 

wri-'lit  oqnivalrat  to  that  of  the  portion  of 
the  rope  resting  on  the  ground.  But 
fortunately  this  sudden  nndaairable  diaoharga 
of  ballast  need  not  bo  resorted  to  except  in  a 
case  of  emergency,  for  it  was  proved  eaqperi- 
mentelly  that  by  the  a^ptim  of  tlie  steering 
arrangement  emplojad  bjf  Andfifo  most  ob* 
atacles  which  can  be  seen  n  luaaoinable  distaaos 
ahead  can  be  avoided. 

Leaving  (out  the  tnil  rope,  whieh  we  will 
.s;jpposo  to  br>  .iln  nriy  If^cided  on,  the  at^rli 
tional  weight  of  the  sail  and  fittings  required  is 
oomparatively  small,  and  can  be  amagBd  to 
he  discarded  aa  ballast  if  neoeesary ;  the  addi- 
tional nsk  is  nil,  a  certain  measure  of  utility 
is  assured,  and  the  po^ibility  of  achieving  ^ill 
more  satisfactory  results  well  wwtli  tha  dii^ 
additional  trouble  involrr  d 

The  invention  of  this  tnil  rope  and  sail 
combination  is  usually  attributed  to  Ctnaa 
early  in  this  century,  but  others  give  the  credit 
to  Profes'ior  Kratzenstein,  of  Copenhagen,  who 
is  said  to  have  suggested  it  a  few  years  after 
the  balloon  was  invmlsd,  about  1784.  The 
recorded  oxporimcntfl  made  with  the  trail  rope 
and  sail  combination  date  bade  from  1886, 
wh«tt  M.  Herv6  obtained  *  dairiation  of  (SS^  to 
7W  by  using  this  means.  A  detailed  account 
of  the  apparatus  employed  and  the  conditions 
wliich  prevailed  woxdd  bo  of  great  value.  After 
this  come  the  preliminary  experiments  of 
AndriV  in  1895  to  1897,  a  short  land  trial  by 
representatives  <^  the  rimes  and  Daily 
Okronit^e  in  Nofember  last;  a  eroas-Channel 
trip  in  Poconibor  >iv  l)ie  Timrx  aiid  Tfaihj 
Chronicle  balloon,  during  which  brief  experi- 
ments were  carried  out;  and  an  ssperimeiit 
by  some  German  officers  this  spring.  Andr^e 
is  said  to  have  obtained  a  deflection  of  12Q, 
and  to  have  based  a  hope  on  his  expenments 
of  attahdng  a  deviation  of  309  on  either  aide 
of  tbo  dirpction  of  the  wind.  The  Tfmn  and 
Daily  Chronicle  balloon  deviated  149  on  each 
aide  of  tiie  directioa  (rf  tii»  wmd,  on  the  oeoa^ 
sion  of  their  first  trial ;  and  in  the  cross- 
Channel  trip,  during  successive  brief  trials,  re- 
corded a  deviation  of  309,  the  conditions  differ- 
ing from  the  former  trip  in  that  the  aaU  waa 
ovfr  twice  larpe,  and  the  balloon  appeared 
to  be  retarded  more.  The  details  of  the  ex- 
periments made  by  the  Garmaa  olBoen  aie  not 
pviblisbtHl,  but  tbo  neronant.s  roporf.cd  that  the 
steering  gear  acted  to  their  complete  satisfac- 
tion. 

For  the  benefit  of  those  readers  who  arc 

tiot  already  aeqtiainted  with  the  principle  of 
iWis  method  of  steering  balloons,  it  may  be 
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WMitfoiied  tii«t  tte  raiwteiioa  of  the  tnil  rope 
dngipng  along  the  ground  by  retarding  the 
hallnon  causes  a  breeae  relative  to  it.  The 
sail,  which  is  made  fast  more  or  less  in  a  vcrti- 
Oil  pbae  depettding  on  the  nuK^od  of  fixing, 
is  adjusted  so  that  it  is  inclituHl  Jion/ontall}' 
to  the  direotion  <^  the  above  breese,  which  aotsi 
OB  it  Mid  ddloofa  dio  ooone  of  tlio  balloon 
somenrhui  Lii  tlio  same  way  that  a  rudder 
oaufioe  a  lateral  force  to  act  on  the  stem  of  a 
bottt. 

The  oondittons  are  too  varied  and  unloiown 
to  admit  of  a  roliablo  tbeoreticaU  conipiitation 
of  the  maximum  possible  deflection  under  tlio 
nMMt  foTommUo  clrouimUuicea,  or  of  an  mbrc. 
prediction  of  tlio  combination  bost  suited  for 
the  purpose.  Nerertheleas  the  main  pnuoiplei 
goveniAg  tho  derign  «f  ttw  appanibus  are 
laiiij  dear,  and,  nieglecting  thie  case  of  an 
elongated  balloon,  which  it  m  not  intended  to 
ooiisider  hero,  the  principal  point-<  xo  bo  aimed 
at  an  aa  large  a  sail  area  as  possible  and  the 
maximnm  safe  rctarflation  of  the  balloon.  The 
sail  can  always  be  trimmed  at  the  nioat  ad- 
Tantageons  horfasontel  aagla  for  ateering  by 

shifting,  the  point  of  attiulinu  nt  of  (ho  trail 
rope  to  the  ;naia  hoop.  In  this  latter  oon- 
neotiott  (iie  an^e  which  the  plane  of  the  sail 
mallM  with  the  vertical  deserves  considera- 
tion. Tf  only  on/s  incliniu!  sail  i^;  n^od,  this 
should  always  be  kept  on  tiie  windward  side 
of  the  balloon  wbcB  tniUng.  If  this  is  done, 
unless  tlu'  balloon  is  blown  over  by  the  wind 
at  an  an^e  greater  than  that  made  by  the 
plane  of  the  tail  to  the  axis  of  the  balloon, 
the  wind  due  to  the  retardation  of  tlie  balloon 
tends  to  exert  an  upward  force  on  the  sail, 
whidi  acts  to  a  slight  extent  like  an  aeroplane, 
and  assists  in  preremting  the  balloon  from 
being  beaten  down  by  the  wind.  If  tbo  saW 
is  on  the  lee  side,  the  balloon  is  espo«ed  to  a 
downward  fovee  doe  to  the  saal  acting  as  aa 
inverted  aeroplane.  Wlntovi  r  conibinati  ii  uf 
sails  is  adc^tcd,  and  probably  two  or  three 
em  b»  adfaatiigeonsly  intiodttoed,  it  might  be 
well  worth  while  trying  to  anange  that  they 
can  be  trinnmd  so  as  to  prosfnt  at  least  a 
vertical  surface  if  not  a  favourably  inclined 
m»  to  the  wind.  Perhaps  also  it  ntiffht  be 
worth  while  riggins  a  •small  aeroplane 
under  the  car  so  as  to  obtain  a  slight  tempor- 
aiy  hicrcaaed  huoyaaof  at  tbo  ywj  momsnt 
wh.  n  it  is  most  rpquired  to  prevent  the  balloon 
from  being  blown  down  dang^rooaly  near  the 
ground  or  sea. 

It  woidd  seem  as  tbo  re<*ult  of  the  experi- 
mente  which  linvo  alrortrlv  |ini>n  made  that  jt  is 
not  unreasonable  to  hope  for  a  deviation  of  2QP 
to      when  tho  conditions  aro  baCler  knomi,: 

'  1 


and  tbo  appaiatoa  k  jmpmnsd  oomspondF^ 

in^y,  and,  thotigh  the  problem  of  dirigeablo 
balloons  will  not  thereby  be  solved  by  a  long 
way,  and  obviously,  indeed,  cannot  be  com- 
pletely solved  by  tlds  method,  yet  even  this 
amount  (A  control  ov'^r  the  direction  taken 
opens  up  large  possibiUties  in  long-distance 
ballooning.  Andrfate  wel]<thoia^t«vt  and 
tbiring  scheme  to  reach  the  Xi  rtli  Pole  by 
balloon  was  not  by  any  means  devoid  of  the 
elementa  of  sueeess,  and  there  is  no  nasoa 
why  the  Pole  should  not  be  discovered  in  this 
way  if  the  direction  of  the  wind  oould  bo 
counted  on  as  being  within  209  of  true  north. 
It  would  be  adriaohle,  however,  before  oom> 
mitting  the  lives  of  brave  men  to  the  risk  of 
the  oomperatively  unknown  dangers  involved 
by  a  sindiar  attsmpt,  to  carry  out  large  ioala 
experiments  over  land  and  sea  in  more  con- 
genial climes,  and  in  places  where  failure  need 
not  necessarily  spell  disaster. 

Fixst  io(  all  there  is  need  of  short  preliinui> 
ary  voyages,  after  the  innnner  of  tho  recent 
croes-Channel  trip  of  the  2'tmej  and  l>ai(y 
ChromtU  boHoon.  By  means  indieations 
will  bo  obt.ained  of  inrjst  suit.iblo  appli- 
ances, and  the  expericnoe  thus  gained  would 
justify,  for  ezsmple,  an  attempt  to  cross  the 
Atlantic  in  a  bsllOMi.  The  nguUuity  of  the 
trade  winds  encourages  the  attp^mpt,  which 
would  possibly  bo  most  favourably  uudertakea 
along  the  wind  bdt  betwesB,  say*  Gibmltar 
and  Vfncztx'la.  The  direction  of  the  wind 
being  inclined  to  that  of  the  belt  according  to 
FerrePs  law,  it  wo«dd  be  Impemiive  to  itte  the 
sail  HJid  trail  rope  or  other  means  of  steering 
to  avoid  the  belts  of  calm  to  the  north  and 
south  of  this  wind  belt.  In  case  of  failure 
there  would  always  remain  the  chance  of  ob- 
taininji  nssistanre  from  p8N«^ing  vpseel-S.  There 
I  does  not  seem  to  be  any  reason  to  doubt  the 
I  prsetwability  of  this  Toyage,  irindi  wmiU  be 
justified  as  a  preliminary  to  another  attompt  to 
reach  the  North  Pole  by  balloon. 

Whatever  be  the  exaotnatura  of  there- 
ported  trials  to  be  made  by  Beriin  aeronauts, 
any  further  invest i^ations  which  may  tend  to 
throw  more  'light  uu  the  subjtK;t  of  such  in* 
pnrtanoe  as  aerial  navigation  oanoot  fafl  to  be 
followed  by  world-wide  interest  and  attantioB. 


It  has  occurred  to  rae  raice  I  wrote  my 
article  on  this  subject  that  for  over-sea  voyages 
nt  least  it  might  be  a  good  plan  to  mske  tha 
trail  rope,  or  rope?,  not  only  smooth  enough 
for  safety,  but  as  .smooth  as  posnble,  and  to 
have  at  the  end  of  a  wira  some  mitnlila  foim 
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of  ohslraotfaMi  wbiob  oould  be  let  down  and 

dra^y;ed  behind  when  it  is  deaircd  to  retard 
th«  balloon.  The  advantages  would  be  that, 
eneept  wlran  it  ia  intended  to  steer  tho  balloon 
oat  of  the  dinetion  of  the  wiiiid»  die  letardiug 

appamtus  would  be  drawn  up  clear  of  tlio 
water  and  the  trail  rope,  while  fulfilling  its 

the  velocity  of  the  balloon  to  an  unneoessarj 
extent ;  also  that  the  amount  of  obstruction 
ooold  be  Bznqged  to  be  varied  eooording  to 
the  needs  of  eadboM*.  Bxpetiment  alone  can 
provo  whothfr  th«  ropp  cnn  be  made  anooth 
enougii  to  justify  this  expedient. 

It  would  be  of  conridBiBUe  valve  if  leUaUe 
observations  could  bo  made,  during  the  cx])eri- 
ments,  of  the  velocity  of  tbo  balloon  xebitive 
io  ttie  eerth,  and  of  tiie  velooitjr  of  tbe  wind 
rektiVc  fo  flip  biilloon,  the  sum  of  those  two 
giTiflg,  of  course,  the  velocity  of  the  wind  re- 
lative to  tho  earth.    Two  ingenious  methods 
were  adopted  by  Andr^  for  meeanring  tlie 
former,  but  ther  ano  only  jtppli«iblo  over  land 
or  where  fixed  points  are  available  for  observa-  j 
tioB.   Letthm  alone  eomplksated  and  pmbably  | 
unreliable  ni(  fliods  depending  on  the  pull  of  ( 
the  rope  and  the  length  immersed,  the  only  ' 
ptaotwaUe  way  aeeou  to  be  to  use  a  smnil  1 
log.   The  vdooity  «l  the  wind  ralative  to  tbe  | 
baUoon  can  be  meaaured  by  an  anemometer  on  ' 
the  balloon. 

IL 


War  Ballooning  In  Cuba, 


The  toilowing  extracta  from  the  official  report 
of  Lt.-Co!.  J.  E.  llaxfield,  U.S.  Volnnteer 
Signal  Corpa,  to  tbe  Chief  Signal  Officer,  i 
T^.S,  A.,  are  interestinpr,  and  jjive  a  Yerydifft  riMit  \ 
version  of  Uie  affair  to  tliat  quoted  from  the 
New  Tork  «*  World*  in  tbia  Jonnial  lor  Jann- 
ary  last: — 

"  The  appamtus  already  in  tlie  possnsaion  of 
the  corptt  embraced  1  ailk  balloon,  1  small  ! 
genemtor  (whiek  waa  ont  of  re]>air),  1  amall  | 
gas  compresaor  (alao  out  of  repair),  I80  steel 
tubes  for  holding  compressed  hydrogen.  1  li;ilIoon 
wagon,  1  wagon  for  the  carriage  of  tools  and 
mieeeUaneona  auppliea,  and  &  wagons  for  tbe 
carriage  of  the  gas  tubes.    Both  the  com-  | 
pressor  and  generator,  while  large  cnoui,'h  for 
use  for  purposes  of  iuAtructiou,  were  too  siuall 
to  give  good  reaolta  in  actnel  eervioe.  *  *  *  | 
Both  in  the  repairing  of  the  iippamtus  alnady 
on  hand  and  in  tbe  ordering  of  new,  great  difii-  < 
eul^  wai  bad  in  finding  fimia  who  could,  with*  | 


ont  dekiy,  perf4nm  tbe  necemuy  woric  In 

spite  of  theae  difficnlties,  by  tho  middle  of  May 
all  the  apparatiis  on  hand  at  the  beginning  of 
the  war  had  been  placed  in  thorough  repair, 
the  work  upon  the  new  apparatiu  was  approaeb- 
ing  comptetiMi)  and  orders  had  been  placed  for 
the  neeewary  tools  and  material  for  the  genera- 
tion of  gas.  During  tbe  latter  part  of  tbia 
work  I  badtbe  aiBiBtanoeof  Ifr.  L.  B.  WiUnan, 
aeronautical  engineer,aftcrwardrt  first  lieutenant, 
I'nited  Stites  Volunteer  Signal  Corpa.  As 
fust  aii  the  materials  and  apparatus  were  ready 
tbey  WM«  shipped  to  Ikmpa,  FU.,  at  vMck 
point  it  wad  decided  to  erect  the  pevntanOBt 
gas  plant,  at  least  temporarily.  Httob  delay 
occurred  in  the  abipmentoff  the  balloon  material 
from  Fort  Wad.sworth,  owing  to  ita  great 
weight  and  the  lack  of  men  to  properly  handle 
it,  the  garrison  at  that  time  being  small  and 
engaged  in  other  work.  In  addition  to  havfaig 
placed  in  thorough  repair  all  the  apparatun  on 
hand,  there  wa«i  purchased  1  portable  gas 
generator,  1  semiportable  generator  of  large 
site,  3  balloons,  1  compressor  of  the  eapad^ 
of  2^1,000  cubic  feet  per  day.  1  large  sheet  iron 
gasometer,  b.<xvi  feet  of  balloon  cable,  an 
additional  cable  reel  so  designed  as  to  be  eerily 
placed  in  an  army  wagon  and  dismounted  at 
will,  1  portable  boiler  for  the  operation  of  the 
gas  generator,  1  large  stationary  boiler  for  the 
oi)cration  of  the  comproasor.  In  additiiOB  there 
was  also  pur«  haacd  a  large  variety  of  tools  of 
all  kinds  r,uitable  for  working  both  in  wood  and 
metal,  to  enabk  repairs  to  be  readily  made  m 
the  field.  Large  (quantities of  iron  turaingaand 
Bolphuric  acid  for  the  generation  of  hydrogen 
were  also  shijiped  to  Tampa.  15y  the  middle 
of  May  all  orders  had  been  placed  and  work 
had  progressed,  so  that  it  waa  poariUa  fbrme 
to  leave  New  York  and  to  proceed  to  Tampa  for 
tbe  purpose  of  organising  the  balloon  companies. 
♦  *  *  Ten  men  of  the  Signal  Corps,  United 
States  Army,  from  Chickamauga,  4  from  Atlanta, 
.and  10  from  IMajor  Greene's  command  at 
Tampa,  bad  in  the  meantime  reported  to  me 
for  dnty.  Bdlajor  Greene  alao  placed  at  my 
dbposal  the  services  of  Second  Lieut.  George  C. 
Burnell,  Tnited  Slates  Volunteer  Signal  Corps, 
and  the  promotion  of  bergt.  Walter  fci.  Volkmar 
to  the  grade  of  second  lieutenant  gave  me  two 
officers.  •  ♦  *  The  next  day  was  the  one 
devot.  <1  by  the  troops  to  the  loading  of  the 
trauhportd.  ii  was  found  that  no  sarignment 
to  any  transport  been  made  for  the  balloon 
detachment,  and  it  was  only  after  some  time 
and  by  the  crder  of  the  commanding  general  that 
such  asiiganient  was  obtained.  The  cars  eoh' 
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tftining  the  balloon  maU*riaI  were  found  early 
in  the  morning',  and  by  placing  an  officer  upon 
the  train  of  which  they  formed  a  part,  these  cars 
were  at  ]mt  brmjsrht  opposit*  the  fle^ignated 
transport,  the  *  Rio  tlrande,'and  the  supplies 
ilii]<M4l«d.  Loading  upon  the  timnqMMrfe  at  onca 
began,  but  owing  to  the  fact  tliat  tlio  carboys 
of  sulphuric  acid  could  not  be  placed  in  the  hold 
but  had  to  be  honted  up  over  the  ship's  side,  it 
waa&otnntil  the  next  morning  that  the  loading 
was  completed.  Lieut.  James  R.  Sk-di-,  T^niteil 
States  Volunteer  Signal  Corps,  reported  to 
me  before  tbe  lailuig  of  the  expedition.  On 
June  22  the  landing  of  the  troops  of  tlie 
expedition  bcgnn  at  Daitiutri.  ♦  ♦  ♦  I^and- 
ing  was  completed  on  the  morning  of  the  2Htb, 
the  equipment  loaded  upon  leren  amy  waitioDa, 
and  the  march  to  the  fruiit  bef^aii.  Owinj^'  (o 
the  condition  of  the  roads  it  was  found  neces- 
sary several  times  to  partially  unload  the  wagons 
at  bog-holea,  and  it  was  not  until  that  night  that 
Siboney  was  reached.  I  reported  to  the  f  om 
Banding  general  that  uightaud  received  instruc- 
tiona  to  contititte  the  march  the  next  morning 
and  report  to  him  at  wltaterer  point  ahoald  be 
established  at  his  headquarters  upon  irr  arrival. 
Tbe  detachment  reached  headquarters  early  iu 
the  afternoon  of  the  SSth^  bat  a  heavy  yainstom 
prevented  any  work  being  done  with  tbe  balloon 
that  day.  On  the  next  day  the  balloon  was 
spread.  It  was  fotind  that  the  extreme  lieat 
had  floftened  the  vandah  ao  that  the  two  ^ea 
of  the  envelope  were  stuck  together.  It  wa« 
also  found  that  either  from  acorohing  or  the  use 
of  improper  vamiflh  portionaof  the  balloon  were 
badly  rotted.  This  balloon  was  the  old  balloon 
in  the  pofwesaion  of  the  corps  at  the  beginning 
of  the  war.  After  the  envelope  had  been  fully 
apiead,  numerona  amall  holea  in  it  were  fonnd, 
as  well  as  several  rents  of  considerable  extent. 
It  was  in  such  condition  that  had  the  aMei  nfH  to 
be  made  in  time  of  peace  it  would  have  been 
f^t  nniafe  to  me  it  The  rente  were  carefoUy 
sewn  and  covered  with  adhesive  plaster  and  the 
balloon  inflated.  Three  ascents  were  made  that 
afternoon*— the  first  by  myself  and  Sergeant 
Baldwin,  Signal  Corps,  United  States  Army; 
the  second  by  Second  Lieut.  Walte  r  S.  Volkinar, 
General  Castillo,  of  the  Cuban  Army,  being 
oarried  as  a  paaaenger;  and  the  thud  by  the 
chief  engineer  officer  of  the  Fifth  Army  Corps 
and  uiysi'lf.  Thene  ascents  resulted  in  an 
increase  of  knowledge  as  to  the  direction  and 
conree  of  roeda  and  atreama  immediately  in  our 

front.  The  fact  tluit  the  Spanish  fleet  of 
Admiral  Cervera  was  in  the  harbour  of  Santiago 
waa  at  laat  definitely  settled.    It  could  not  be 


determined,  however,  how  strongly  the  fortifica- 
tion! in  our  front  were  held,  nor  eouM  they  be 
located  except  with  the  greatest  difficulty.  A 
most  flattering  verbal  report  as  to  the  value  of 
the  balloon  in  war  was  made  by  the  chief 
engineer  officer  to  the  commanding  general, 
witli  the  recommendation  that  it  be  eni])loyed 
during  the  battle  planned  for  the  next  day. 
Tliat  evening  verbal  orders  were  brought  nw 
by  tbe  chief  engineer  offioer  of  the  Fifth  Army 
f  'urpH  from  the  commanding  general  to  report 
with  the  balloon,  at  as  eady  an  hour  as  prac- 
ticable, at  EI  Foao,  which  waa  to  be  the  head> 
quartern  of  the  commanding  general  durin;;  the 
battle,  and  that  there  I  would  find  the  rliief 
engineer  officer  who  would  accompany  me  in  the 
ascents.  The  balloon  was  secured  in  the  meet 
sheltered  place  jjos.-iible  for  the  night,  and  the 
detachment  rose  at  daybreak  and  proceeded  to 
replace  the  gas  which  had  been  lost  during  the 
night.  It  was  also  found  tliat  new  rents  had 
been  caused  by  the  wind  during  the  night,  which 
had  to  be  repaired  before  the  balloon  could  be 
naed.  Aa  aoon  aa  theae  repaiia  were  completed 
the  detachment  took  up  its  march  for  El  Poeo .  to  w- 
ing  the  balloon  by  means  of  captive  ropes.  •  •  • 
Here  i  met  Lieutenant. -Colonel  Derby,  and  the 
balloon  waa  carried  to  a  place  in  the  nver  bottom, 
about  a  quarter  of  a  mile  to  tbe  rear,  and  an 
ascent  made.  Colonel  Derby  and  myself  occupy- 
ing the  basket.  From  this  point  a  message  was 
sent  to  Uieadjntant^generalof  the  corps,  setting 
forth  the  rnorcmcnt  of  troops  both  at  El  Cancy 
on  our  right  and  upon  the  road  to  our  front, 
whioh  led  to  Hbe  hill  at  San  Juan.  Under 
orders  from  the  chief  engineer  officer,  the 
balloon  was  then  pulled  down  to  within  a  few 
hundred  feet  of  the  ground— the  occupants  of 
the  baaket  stall  remidning  in  it— and  towed 
towards  the  front  until  a  more  suitable  position 
for  viewing  the  iiitrenchments  at  San  Jnan 
could  be  found.  It  was  supposed  that  tlie 
balloon  would  be  halted  at  El  Foso,  and  that 
point  taken  as  a  sti\tioii  for  the  balloon  detach- 
ment, as  had  been  originally  intended.  As  this 
was  not  done,  a  statement  was  made  by  me  as  to 
the  results  of  artillery  firing  at  balloons  in  ex- 
perinientiil  work  al)ru:iLl,  and  the  coucluflions 
to  be  drawn  from  such,  and  tbe  fact  stated  that 
in  my  opinion  it  was  unwise  to  esny  the  balloon 
farther  to  Hie  front.  No  formal  protest,  how- 
ever, was  made,  as  it  was  felt  that  the  chief 
engineer  officer  was  tbe  representative  of  the 
commanding  general  and  that  hia  desires  were  to 
be  carried  out.  Ah  a  consequence,  the  balloon 
was  carried  rapidly  to  the  front  until  it  waa 
immediately  in  the  rear  of  the  ttoopa,  who  were 
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then  deploying  for  aa  attack  upon  the  block- 
hnm  aad  Innehet  <w  the  Sua  Jma  ffiU.  Ab 

no  ftirther  progren  to  the  front  could  bo  made, 

the  balloon  was  then  rsrried  ncrom  the  bed 
of  the  San  Juan  ii.iYer  and  into  a  large 
nmdow  jnrt  to  the  right  of  the  nad  ud  river. 
In  paa«inj:j  througli  the  trees  and  brash  along 
the  river  banka  the  ropes  holding  the  balloon 
capliTe  heeeme  badly  tangled  in  this  bnuh,  and 
no  moveownt  for  a  time  wm  poerible ;  nor,  for 
tht.'  sjime  rcsaon.  roiiM  the  balloon  be  given  the 
neceaaary  elevation  to  enable  it  to  do  ita  best 
woric.  Neyeithelees,  from  this  poditioii  the  leet 
wiis  determined  that  the  intreoehmenta  on  the 
Sail  Juan  Hill  immediately  in  our  front  were 
strongly  held,  and  a  message  to  this  effect  sent 
to  the  eonunaiidiag  genenl  with  the  anggeetion 

that  the  artillery  upon  the  hill  at  Kl  Poho  should 
reopen  ita  fire  upon  them.  This  was  done. 
The  attention  of  the  occupants  of  the  basket 
wee  given  ehnoet  solely  to  en  exeinination  of 
the  gronnd  hold  by  the  enemy  and  that 
immediately  in  their  front,  and  it  is  im- 
poeeible  for  that  reeaon  to  state  what  was 
the  disposition  of  our  own  teoopa  in  the 
immediate  vicinity,  most  of  whom  were  hiddf  ?! 
hy  the  brash.  It  was  noticed,  however,  that 
dismounted  eavaby  were  deploying  in  the  open 
meadow  in  which  wa«  the  balloon,  about  fifty 
yards  in  our  front.  It  wiis  at  that  tirnc  that  the 
enemy  opened  fire.  This  ftm  appeared  to  be 
mniketry  alone.  In  a  rwf  few  nnnutee  it 
became  apparent  that  the  balloon  had  been 
struck,  as  there  was  a  decided  loss  of  gas,  and 
the  rope  having  not  yet  been  cleared  from  the 
bniahl  gave  the  order  that  the  balloon  should 
be  pnlleddown,  hoping' to  be  al'le  to  diaentan^de 
it,  carry  it  to  the  rear,  repair  the  holes  in  it,  and 
repkoe  tite  lost  gas  from  the  tahes  which  still 
remained  fulL  This  order  was  obeyed,  and  for 
twenty  or  thirty  minutes  the  detachment  vrtxn 
hoMj  endeavouring  to  disentangle  the  captive 
eord  and  extend  it  along  the  bed  of  the  river. 

During  this  work  tlie  detachment  waa  ex[)osed 
to  a  heavy  musketry  tire,  from  which  they  were 
fortunately  fairly  well  sheltered  by  the  banks  of 
the  river,  and  although  the  leaves  oftentimee  fell 
in  showers  from  the  bushes  and  trees  overhang- 
ing the  bank,  but  one  man,  Private  Heywood, 
Signal  Corps,  United  States  Army,  was  strock, 
he  receiving  a  wound  in  the  foot.  An  examina- 
tion  of  the  balloon  having  shown  several  holes 
in  the  upper  portion,  and  the  loss  of  so  much 
gas  as  to  render  the  farther  use  of  it  impoMdble, 
Olden  were  given  to  secure  it  and  to  retreat 
along  the  river  bottom.  This  was  done,  and  the 
detachment  in  a  short  time  reported  at  LI 


PoBO.  Later  in  the  day  Second  Lieut.  Waiter 
S.  Vdkmsr  was  inatmetedto  make  an  enanna. 

tion  of  the  balloon  and  report  whether  it  had 
b^'en  so  badly  damaged  as  to  render  its  recovery 
useless.  He  reported  that  the  gas  had  entirely 
eeoaped,  and  that  there  were  numerous  holes 
and  rrnt^  in  thr  envelope,  which  would  render 
it  totally  unserviceable  for  future  use  iu  the 
field  where  fadlities  for  repairs  upon  a  large 
scale  were  laohing.  He,  however,  folded  the  bal- 
!non  nnd  placed  it  in  the  basket,  and  it  was  after- 
wards recovered  and  brought  to  Siboney.  ♦  •  • 
Thodiflevltiea  met  with  in  asenringthe  mpM 
manofactore  of  apparatus  needed  have  already 
been  referred  to.  No  less  difficulty  was  found 
in  securing  the  services  of  experts  in  the 
varnishing  and  care  of  balloons.  WWleinNew 
York  innumerable  applications  for  riiliRtim  nt 
were  received  from  professional  aeronauts,  but 
it  was  found  to  be  wholly  impoasihie  to  oMsin 
the  senriosa  of  men  of  the  cUws  desired.  The 
American  aeroir\iit,  making  his  ascensions  as 
he  does  for  purposes  of  exhibition  only,  desires 
to  land  itt  the  shortest  possible  timo.  It  is 
therefore  a  matter  of  little  importance  to  him 
whether  his  envelope  is  made  highly  impfrme- 
able  to  the  gas  contained  in  it  or  not,  and  the 
reenlt  is  that  he  knows  little  or  noOIng  abont 
the  proper  processes  to  be  employed  in  making 
and  keeping  the  envelope  highly  impermeable, 
it  is  understood  ttiat  the  services  of  two  French 
experts  were  offered  after  I  left  New  Toric,  bat 

only  at  the  most  exorbitnut  salaries.  In  Spite 
of  the  difficulties  met  witli,  however,  it  can  be 
said  that  within  five  weeks  after  tiie  declaration 
of  war  the  Signal  Corps  was  able  to  put  a  fully 
eqaipped  balloon  train  in  the  fvMH,  and  that  by 
the  time  the  companies  of  the  Volunteer  Signal 
CoriM  had  been  organised  and  were  readf  lor 
service  another  train  was  practically  completed. 
At  the  time  of  the  cessation  of  hostilities,  one 
set  of  equipment  was  at  Santiago  de  Cuba,  with 
all  the  neesasaty  ^ipaiatva  and  material  for 
making  balloon  ascensions,  although  work  could 
not  have  been  done  with  it  as  rapidly  as  would 
have  been  the  case  had  a  fresh  supply  of  tubes 
eontsining  oompfessed  gas  been  available. 

Another  balloon  section  was  at  Tampa,  likewise 
fully  equipped.  As  regards  the  conclusion  to 
be  drawn  from  the  woik  of  the  baUoon  seottiw 
in  the  campaign  of  Santiago,  in  its  bearing  sato 
the  value  of  the  use  of  the  balloon  in  warfare,  a 
few  remarks  may  be  usefoL  As  has  been  stated 
above,  the  use  of  the  ballooa  in  this  campaign 
was  very  limited.  Had  it  been  brought  ashore 
and  used  daily  from  the  time  of  landing  until 
the  day  of  the  battie  upon  July  1,  it  is  believed 
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m  iMgeanwiiatof  ezobedingly  Taloable  infomui* 
tioB  wottU  hKve  been  obtained.   As  it  was.  the 

few  asceuU  made  on  tbn  afternoon  of  June  .'{0 
were  not  rich  in  resiidtB,  although  some  additions 
to  the  map  of  the  eountiy  in  onr  frost  were 
made  possible  by  them.  On  Jaly  1  at  least  two 
items  of  inforniHtion  of  valae  were  obtiiincil  by 
the  use  of  the  ballouu.  These  were  an  follows: 
First,  faot  that  the  intrenelmiellts  «t  or  near 
the  hill  of  ^nn  .Itihi  were  strongly  held  by  the 
enemj.  The  ubtaiaiug  of  this  infonnatiou 
femUed  in  the  opening  of  fire  by  the  battery  at 
the  hill  of  El  Poao  earlier  than  would  have 
otherwise  bpon  thu  caae.  Second,  the  ofRcial 
report  of  Brigadier-General  Kent,  commaniling 
the  Fbrt  DiTiaUn,  fifth  Army  Corps,  as 
published  in  the  press,  states :  <  The 
enemy's  infantry  fire,  st«iulily  increasing  in 
intensity,  uow  caiue  from  all  directioua,  not 
onlj  from  the  front  and  the  denie  tropieal 

thicV'-ta  oil  our  flanks,  but  from  gharj)ehoot«rH 
thickly  posted  in  trees  in  our  rear,  and  from 
ahrapnel  apparently  aimed  at  the  balloon. 
Lieutenant-Colonel  Derby,  of  General  Shafter's 
staff,  met  me  about  this  tinic  nnd  informed  me 
that  a  trail  or  narrow  w«y  bad  been  discovered 
from  the  halloon  a  short  diatanoe  bade  leading 
to  the  left  to  a  ford  lower  down  the  stream,  i 
haHt«ned  to  the  forks  mad*'  \hv^  road,  iiod 
soon  alter  the  Seventy-flrst  2scw  X  ork  Uegiment 
of  HawldB'b  Brigade  eame  up.  I  turned  them 
into  the  byjiath  indicated  by  Lieutenant-Colonel 
l>orby  leading  to  the  lower  ford,  sending:  ^onl 
to  Oeseral  Hawkins  of  thia  movement.  This 
wonld  hare  qteedily  deUverad  them  in  their 
pr<iper  pUce  On  the  left  of  their  brigade.'  The 
country  in  which  the  army  was  operating  was 
eorered  with  hniah  and  trees,  and,  moreorer, 
was  hilly.  Such  a  country  is  the  OBO  least 
likely  t^)  afToi-<l  to  the  lalloim  a  good  oppor- 
tunity of  proving  its  uaeluiness.  Movements 
and  poaltiona  whleh  upon  •  flat^  opoa  countiy 
could  have  been  easily  distinguished  from  the 
basket  of  a  balloon,  and  in  no  other  way,  were 
hidden  or  only  discerned  with  the  greatest 
difllenllgr.  «  «  «  The  ballooD  need  in  the 
Santiago  campaign  wa-i  one  of  about  15.fHM) 
ottbio  feet  capacity.  This  raised  the  two 
pbaerreni  the  nooeanty  inatraments,  and  the 
oaptive  cord,  bvt  set  enough  ballast  could  be 
carried  to  [Hve  easy  control  of  the  balloon  in 
case  It  bad  broken  away ;  furthermore,  even  iu 
a  alight  wind  it  waa  foand  tiittthe  liftiuig  power 
of  the  balloon  was  sensibly  lowered.  It  is, 
therefore,  believed  that  ba)loonn  nniployed  for 
military  reconnaissance  should  be  of  at  the  least 

18,000  Mlito  M  eipMllgr.    Th«  hm  of  gM 


oompreaaed  ia  ateel  cyliuden  for  the  Inflitioti 
of  the  balloon  iBttmato  be  the  best  method  until 
new  proc?s.«(e8  of  generation  of  hydrogen  shall 
have  been  discovered,  thus  enabling  portable 
geaemlon  of  light  weight  to  be  utiliaed.  The 
i  present  portable  generator  to  be  of  sufficient 
I  capacity  is  almost  too  large  and  too  heavy  to  be 
moved  over  rough  roads,  while  the  weight  of 
j  tha  matoiial  for  the  generation  of  the  gaa  ia 

'  e\"ces.sive.  It  would,  therefore,  Hcem  prefer- 
able, wherever  possible,  to  place  the  generator 
at  the  baie  of  operatUMiaaiidtokoejp  thahaDoon 
supplied  with  ^  by  the  ihipmant  to  the  front 

of  tubes.  The  carriage  of  large  quantities 
of  sulphuric  acid  is  ditticult  when  carried 
in  earboya,  aa  wai  the  eaae  during  the 
Santiago  campaign.  It  waa  found  that 
the  .stop]»cra  often  were  knocked  out  or 
the  neuks  of  the  carboys  broken  while 
being  tianaported.  On  the  other  hand,  the 
carriage  of  ;n  id  in  lead-lined  iron  cylir  Iith, 
while  much  more  couveuieut,  offers  the 
objeotion  that  even  the  slighteet  hole  in  the 
lead  lining  will  lead  to  leakage  of  the  acid,  and 
possibly  a  serious  iiccident.  It  is  also  believed 
that  it  would  be  better  in  the  case  of  field 
operationa,  where  expense  ia  a  matter  of  minor 
importance,  to  substitute  ingots  of  sine  for  the 
iron  turnings  ordinnrilr  uiied.  By  doing  this  a 
I  greater  rapidity  of  generation  would  be  secured 
and  leaa  toaaaportalion  would  be  reqnired. 
Taken  a«  a  whole,  the  j)resent  ajiparatua  for 
balloon  work  is  cumbersome,  and  can  be  tiana- 
ported OT«r  bad  roads  only  with  great  diffleultj. 
There  iaa  wide  field  for  improvement,  and  it  ia 
t  !  I  lioped  that  in  the  coming  years  Hufficient 
appropriatiouB  may  be  secured  to  enable  a 
thorough  series  of  experimenta  to  bo  made 
looking  toward  the  finding  of  new  mathoda  of 
generation  and  the  lightening  of  the  apparatlM 
employed  and  the  weight  of  material  used." 


The  Fatal  Accident  to  Mr. 
Pitcher. 


I  It  is  with  the  most  pirofound  regret  that  we 
have  to  chronicle,  at  the  last  moment,  an  event 
of  the  moat  sorrowful  and  regrettable  nature.. 

It  i^  HTi  event  not  only  detrimental  to  the 
progress  of  aerial  navigation,  and  deterring  to 
others  pursning  the  same  promising  line,  but  it 

is  one  which  deprives  us  of  one  of  our  mart 

anient  worker-*  one  f>t  ih*:  cltvureht  most 
j  pracucal,  aud  moat  ecmgeuc  oi  aenai  expi^ri- 
i  maaiort. 
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Percy  Sinclair  Pitcher  wu  bom  in  Jannary, 

1866.  He  early  entere«l  the  Navy,  bnt  retired 
after  seven  years'  service,  and  took  up  civil 
engineering.  After  regularly  going  through 
the  shops  at  Glasgow,  he  was  for  a  couple  of 


with  soaring  machines  about  1894,  when  he  got 
a  Lilienthal  machine,  and  later  improved  upon 
it,  building  several  new  models.  He  adopted  a 
method  of  experiment  which  was  a  distinct  step 
over  Lilieuthal's  descents  from  a  hill  top,  an^ 
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PERCY    S.  PILCHER. 


years  with  the  Maxim  Nordenfeldt  Company, 
and  lately  became  a  partner  in  the  engineering 
firm  of  Wileon  and  Pilchcr.  He  joined  the 
Aeronautical  Society  in  March,  1897,  being 
elected  to  the  Council  in  November  of  tliat 
year.    Mr.  Pilclier  first  began  experiiueutiug 


that  was  to  tow  the  machine  by  means  of  a  loo^ 
cord  over  the  flat,  and  thus  to  rise  somewhat  on 
the  principle  of  a  kite,  but  with  the  string 
attached  to  the  front  edge.  It  was  on  Saturday, 
September  80th,  that  Mr.  Pilcher  gave  his  lost 
exhibition.     He  had  been  staying  with  Lord 
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Braye,  at  Stanford  Park,  near  Market  Har- 
borough,  and  a  number  of  friends  from  the 
neighbourhood  came  over  to  witness  the  event. 
Among  those  present  were  his  poor  sister, 
the  Hon.  A.  Verney  Cave,  Mr.  Henniker 
Heaton,  M. P. .Major  Baden-Powell,  and  others. 
The  afternoon  proved  very  unfavourable,  with 
frequent  light  showers  and  a  gusty  wind. 
However,  after  making  some  trials  with  the 
kites  which  Mr.  Hargraves  presented  to  the 
Aeronautical  Society,  it  was  decided  to  try 
some  Hights  with  the  old  soaring  machine,  a 
beautifully  made  new  three-decked  machine, 
somewhat  similar  to  that  tried  by  Mr.  Chanute, 
being  also  brought  out.  The  string,  a  very 
light  cotton  line,  perhaps  300  or  400  yards  long, 


extremely  difficult  to  judge  with  any  certainty 
the  exact  height.)  Just  then,  a  snap  was  beard, 
the  tail  was  seen  to  collapse,  and  the  apparatus 
dived  forward,  and  probably  turned  completely 
over  before  it  reached  the  ground,  a  shattered 
wreck.  Mr.  Pilcher  lay  motionless,  moaning 
and  unconscious.  It  was  painfully  evident  that 
his  left  leg  was  broken  high  up  on  the  thigh, 
but  no  other  traces  of  injury  were  apparent. 
Luckily,  two  doctors  were  present  among  the 
onlookers,  and  promptly  rendered  assistance. 
The  unfortunate  victim  was  with  some  diffi- 
culty got  free  from  the  wreckage,  placed 
on  a  door,  and  carried  to  Stanford  Hall. 
After  a  careful  examination  by  the  doctors,  a 
somewhat  hopeful  bulletin  was  issued,  stating 


was  attached  to  the  fall  of  a  tackle,  which  wan 
drawn  away  by  a  cou])le  of  horses.  By  this 
arrangement  the  speed  of  the  horses  was 
multiplied  several  times.  On  the  first  trial  the 
apparatus  appeared  to  go  very  well.  It  rose 
easily  into  the  wind  after  a  short  run,  but  just 
as  it  was  getting  up  the  string  broke,  and  Mr. 
Pilcher  gently  descended  to  the  ground,  just  as 
any  large  bird  might  do.  The  machine  was 
then  taken  back  for  a  fresh  start,  the  inventor 
remarking  that  the  rain  had  made  the  machine 
very  heavy,  and  that  it  was  ditticult  to  get  up 
the  desired  speed.  The  second  attempt  was 
more  successful  still,  the  apparatus  easily  rising 
up  to  about  thirty  feet.    (It  was,  of  course. 


that  there  was  no  ai»parent  injury  to  head  or 
spine.  Cousciouauess,  however,  did  not  return, 
and  after  lingering  on  through  Sunday,  the  sad 
end  came  on  Monday  morning. 

An  examination  of^  the  wrecked  machine 
revealed  the  fact  that  the  probable  cause  of  the 
accident  was  due  to  the  canvas  of  the  tail 
shrinking  from  the  wet,  and  thus  breaking  the 
bamboo  stretcher.  Though,  of  course,  this 
conclusion  is  but  a  surmise. 

ThuH  ended  what  was,  from  a  scientific  point 
of  view,  one  of  the  most  successful  flights  ever 
made  by  man.  The  fact  of  rising  up  from  the 
level  ground  many  feet  into  the  air,  solely  by  the 
aid  of  being  towed  by  a  very  light  line,  is  a 
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(riuaipli,  proving  that  if  that  small  auiouut  of 
pnll  had  bera  derived  from  a  screw  propeller 
sncb  as  Mr.  Pitcher  l>-t>l  actually  Buule, 
though  ncvt  r  fned,  it  would  have  gone  equally 
Well.  But  there  ii  an  it»|x>rtaut  moral  to  be 
l««nit  from  this  abrupt  deicent.  8neh  an 
aiiiiumtvis  iiniitt  he  to  coiiBtructed  that  if  one 
little  portion  breaks,  the  balanee  of  the  machine 
will  not  be  wholly  destroyed  thereby. 

We  are  abla  to  reproduce  a  photogiaph  of 
Mr.  PIIcIk-i-  in  liis  marliine,  whi^h  if  not  a 
i;ood  one,  is  of  great  interest  as  having  been 
taken  but  a  few  iniDtitea  beforo  the  fatal 
accident. 

-  >< < 

NOTES. 

Professor  Langle^  a  Machine.— ^'ot- 
vithatauding  aome  awe  inspiriag  aod  highly  uag- 

;;e.stive  arroiints  which  liave  rcrrntly  :iiiiftari  <l 
in  the  papers  with  respect  to  this  apparatus,  we 
have  the  highest  authorily  for  stating  that  the 
trials  have  been  conducted  in  great  privacy,  and 
that  no  datails  will  bo  published  just  yot  an  to 
what  is  being  done.  Most  of  the  newspaper 
reports  are  wholly  unreliable,  many  niMvly 
rt'forring  lo  tho^o  expt»riinfiits  which  this  in- 
reator  conducted  over  Ihreo  years  ago,  aud 
cthera  having  been  isoncooted  by  the  fertda 
brain  of  the  *' copy-writer." 

Balloon  Accidents.— I>uring  the  Ust 

ffwinotitlis  thcro  liavi'  been  more  pH^lit  arciili'iiSs 
to  balloons,  than  is  u-suoi  or  desirable.  Tho 
firet  ineidont  to  relato  can  perhaps  hardly  be 
eallcd  an  ac;,'ident,  thoui;h  it  was  not  tho  fault 
tf  the  aeronaut  in  cbaiiso  that  it  was  not  so. 
Mr.  Reuben  Bramhall  waa  to  make  an  ascent 
in  hia  balloon  from  Bradford,  taking  two 
pi.ss<'ngers,  Mr.  J.  J.  Krhnii<U.  and  Mr.  T. 
t'rcilt.  'Hie  aeronaut,  presumably  with  the 
idea  of  impressing  (be  audienoe  with  his  Mwir 
fiiire,  stood  oit  the  nil^o  of  tho  car  at  tlitr 
start.  lint  through  ijad  manajjemcnt  tho 
balloon  drogv<ed  through  somo  boshea,  and 
swept  Mr.  Knunhail  off  his  pBiilous  perch, 
while  tho  balloon,  relieviul  of  his  weight,  kIioI 
up  into  thA  air  with  tho  two  unfortunate 
amatiMirs.  Luckily  they  kept  their  heads,  anil 
sncresbfiilly  brought  the  balloon  to  earth,  after 
a  trip  of  '27  miles. 

Tlie  sauie  aeronaut  a  few  days  later  bad 
another  niwty  mishap,  which  certainly  does  not 

look  well  for  hi-  capahilit ics  as  ac-roiiaut. 
During  tiio  inflation  of  his  balloon,  a  strong 
gui>t  dragged  it  from  ita  mooring,  and  drove 
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it  across  tho  ground,  where  it  got  badly  torn 
on  the  fencing,  the  aeronaut  himself  being 
dmggied  aome  diataaoa  eotanglod  in  tba 
netting. 

On  last  Bank  holiil.iy,  thero  occunv<l  what 
cne  of  the  tevumng  papers  described  in  its 
poster  as  "A  terriUo  balloon  catastrophe  at 
the  Crjiital  Palace."  It  acoms  that  owing  to 
an  over.>iight,  the  balloon  asoundod  with  tho 
neck  tied  up.  Aftvr  rining  about  5(10  ft.,  a 
rent  appeared,  aud  to  be  caused  by  the  m< 
ternal  |)r.»Hsuro  of  the  gas,  and  tho  halloon  dc^ 
scended  so  rapidly  that  it  came  down  on  ttio 
roof  of  a  Jumse,  but  Inokily  without  tiie  occn* 
ponta  of  the  car  receiving  any  injury. 

More  seriouH  acc'dents  have  unfortunately 
ofmrr.'il  aluojul.  An  Italian  niilitary  captive 
balloon  broke  louse  in  July,  carrying  with  it 
not  only  an  officer  and  a  oorpofal  who  were 
in  (111-  t  .ir,  hut  also  a  snlilicr  wlio  liad  held  on 
to  tho  ropj  in  hopes  of  keeping  tho  balloon 
down.  Tliow  in  the  oar  tried  to  draw  up  the 
unfortunate  man,  but  after  a  timo  he  h-t  go, 
and  was  <laKhiHl  to  pnces  on  the  b.ink<<  of  (Iio 
Tiber.  The  aiTonauta  then  made  a  very  ruugli 
descent,  the  corporal  austaining  a  fnuituro  of 
the  leg. 

At  Beuzeville,  in  France,  an  aeronaut,  name.l 
liernard,  made  an  ascent,  but  finding  his  balloon 
had  too  little  lift,  he  dispensed  with  tlie  car,  and 
sat  upon  the  hoop.  It  is  auppoeed  that  the  gas 
from  balloon  issuing  tlirou^li  tin'  neck 
must  have  asphyxiated  him,  for  he  wa.s  seen 
to  let  go  hi«  hold  and  fall  to  tlie  ground  from 
a  groat  height,  being  killed  on  tho  spot.  The 
Jleiue  Si:ientiAqtie  says  tliis  bring.s  the  number 
of  victim?  of  ballooning  up  to  about  200. 

The  Peaxse  Conference. —Tho  great  con* 
ferenoe  at  the  Hague,  so  boldly  heralded  as  the 

foundation  of  the  int4>n)ationaJ  compact  to 
ab>olut«ly  do  away  with  war  and  liring  «'ver- 
histing  p-ac.>,  hii>  ended.  And  with  what  re- 
sult? A  very  dMuilod  modification  of  a  cer- 
tain fujtn  fif  h'lllct  hu.s  been,  hv  some  nntioa-* 
only,  prohibited  ;  tlio  us?  of  asphyxiating  gases, 
a  systom  of  warfare  not  only  never  practiealty 
trieil,  but  pmbably  never  even  si«tiou-1y  loti- 
sid -hmI,  has  b^on  eondemuod;  andthinlly.  the 
discharge'  of  projf>ctilea  oT  exploidves  from 
bLdlodii'-  <ir  ai-riid  miwliines  has  be.'n  pro- 
hibited  (  I'nr  (Iv.-  y-  iii-)  bv  all  the  nations.  It 
in  this  last  re->olution  that  is  of  speeial  interest 
to  our  readers,  since  the  perfected  aerial 
machine  wa.s  always  supponod  to  hp  the  most 
powerful  engine  of  war,  chiefly  on  account  of 
the  ability  to  drop  esi^oeiTea  oa  any  desifad 
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spot.  But  tbm  ire  §tin  many  doubtful  poiats 
to  be  decided.  Does  this  prccliids  an  aero- 
naut from  droppinjT  any  article  from  a  balloon 
with  intent  to  do  damage]:*  \i  not  he  may 
rain  down  m  many  bnllots  as  ha  likes,  and  can 
prestimably  tJrnp  nvrr  anything  that  is  not  ex- 
plosive, )$uch  as  iire  brands,  mottea  lead,  or 
adds?  Then,  again >  what  ia  the  definition  of 
"  throwing"  projectiles  and  explosives?  May 
an  aeronaut  carry  a  charge  in  tho  balloon, 
descend  at  a  given  spot,  and  plant  it,  with  a 
time  fuse  attached?  If  »o,  may  he,  instead 
of  descending  him<)elf,  lowor  it  to  the  ground 
by  nteaiu  of  a  rope?  Then  agiain,  does  this 
refer  to  small  balloons  canrtng  only  a  diarge 
of  explosives  without  a  man?  Tf  so,  does  it 
apply  to  a  amuU  flyiqg  machine  ?  Then  wherd 
dAes  file  ^fferenoe  between  a  flying  madiine 
and  a  rocket  come  in?    No,  let  us  rather 

Oncotirage  this  all-poxverrul  aerial  warfare,  :m  I 
WO  (should  be  much  more  likely  to  appioacli 
tbe  era  of  tmiTersal  peaee. 

The  Theonr  of  Ballooo  AiMOt.  —  Dr. 

Heigesrll,  cf  Strassbtug,  hm  contributed  to 
the  Illustrated  Aeronuuticai  Magazine  (No. 
4,  Jahnjatig  181)9)  a  niatbematioal  inrestiga- 
tion  of  the  theoretical  vertical  movements  of  a 
free  balloon.  The  subject  engat^txl  the  atten- 
tion of  Mr.  J.  Glaisher  iu  the  Kncydoimrdia 
Britannica,  and  is  of  considerable  interest  for 
scientific  balloon  navigation.  Tim  first  ca^o 
cooidderod  is  that  of  the  ascent  of  an  imper- 
feetly  inflated  balloon,  and  the  formuiiB  give 
tlio  velot  ify  attained  in  a  stratum  of  air  of  a 
definite  density,  t.e.  at  a  definite  altitude,  and 
the  time  requred  in  reaching  this  strattim.  In 
the  case  of  a  perfectly  inflated  balloon,  the  in- 
vestifjation  shows  that  tho  maximum  height 
that  con  be  attained  depenxls  entirely  upon  thd 
lifting  power,  and  that  it  is  independent  of  the 
velocity  of  a^ceiif  ,  and  of  the  re-istaiice  of  tlie 
air.  In  the  case  of  the  descent  of  a  balloon, 
it  is  ehown  that  the  velocity  of  the  fall  does 
not  continually  increase,  as  is  often  stated, 
but,  on  the  contrary,  decreases,  nnd  that  there 
is  no  danger  in  allowing  the  balloon  to  descend 
from  a  great  altitude  without  throwing  out 
balhi.'^r,  as  the  velocity  of  tho  descent  decreases 
according  to  tho  greater  be^t  from  wiiioh 
the  descent  is  mads.  — Nature. 
More  Cross-Channel  Balloon  Tripi.— 

On  July  2!)th,  Mr.  Percival  Spencer,  nccom- 
panied  by  Mr.  Pollock,  started  at  2.30  from 
the  Crystal  Pataoe.  At  6.S  p.m.,  tha  balloon, 
at  a  height  of  7,000  ft.,  p;i'i^«ed  out  to  sea  near 
Hafitings.  By  half-pa«t  seven  the  ballast  was 
alt  aidiauated,  and  shortly  alter  tha  anchor 
waa  cut  away  and  thrown  out.   The  balloon 


then  ascended  to  13,000  ft.,  and  at  last,  after 
8  p.Di.,  the  French  coa.st  was  reached,  and  a 
dt*scent  made  between  Dieppe  and  Treport. 

On  Aug.  loth,  Mr.  Percivai  Spencer  made 
another  asoent,  and  again  crossed  the  Channel 
from  I)o\  er.  It  had  been  proposed  to  mak» 
the  ascent  the  day  before,  before  the  members 
of  the  British  Association,  hot  the  elements 
wi  re  not  favourable,  so  early  next  morniu); 
Mr.  Spencer  nnd  a  companion  ascended. 
Starting  with  a  favourable  N.N.W.  wind,  the 
balloon  soon  changed  iti  course  to  the  east< 
ward,  hut  after  ~\  hours  de-^cended  safely  near 
Dunkirk,  (lie  distanre  being  about  23  miles. 

Kites  for  Meteorology  — At  the  recent 
meeting  of  the  British  Association  at  Dover, 
Mr.  A.  L.  Rotdi  gave  an  inteveeting  aooonnt 
of  the  work  done  at  the  Blue  Hill  Ohs Tt'atory 
during  tho  last  year.  The  average  heights  oi 
the  10  kite  ascenta  made  during  the  first  four 
months  of  1809  waa  7,080  ft.  The  nutximun 
neight  was  attained  on  Feb.  2^th  with  an 
altitude  of  12,440  ft.  above  the  sea.  Tho  Har- 
grave  kite  with  curved  surf aoea  waa  found  to 
bo  the  mast  satisfactory  fomt  owing  to  its 
simpler  construction^ 

"Si.  Teisserenc  d?  Bort  has  been  using  kites 
regularly  during  the  last  year  at  the  meteoro* 
logical  obser\"atory  at  Trappea,  several  very 

higli  flight-^  have  been  made,  surpassing  even 
thuM.'  at  Hlut«  Hill,  the  greates^,  made  in 
August,  havin;;  attained  14,107  ft. 

Aeronauts  versus  Cyclists.  A  curious 
competition,  in  which  ballooniats  and  cyclisU 

participated,  took  place  at  Paris  on  inth  July. 
Four  balloons,  each  carrying  a  cyclist  with  bis 
machine,  started  from  the  TuUeries  GardenB  at 
five  o^clock  last  nightt  their  object  being  to 
descend  at  some  distant  point  where  the 
aeronaut  could  pack  up  his  balloon  and  the 
cyclist  deipateh  a  telegram  before  being  cap* 
tared  by  their  pursuers  mounted  on  bicycles 
aud  motor  cycles.  The  pursuers  had  an  hour's 
start,  taking  their  direction  from  a  u  umber  of 
small  pilot  baUoona,  and  they  auooeeded  in  cap- 
turing one  of  the  aeronauts  and  hia  bicyclist 
near  Ablon.  M.  Santos-Dumont,  however, 
descended  at  Corbeil  and  escaped. 

Important  Observations  have  been 
made  recently  by  Dr.  J.  Tttma,  from  bBlloona» 

for  the  purpose  of  obtaining  measurements  of 
the  distribution  of  atmospheric  electricity  in 
clear  weather,  and  of  determining  whether  the 
billoon  itself  receives  eleetrieal  diaehsigea. 
The  latter  point  is  one  of  oonsidtnble  interest, 
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in  TMW  of  the  buraiog  <A  lerciml  balloon*  Ulefy 

vhile  up  in  the  air.  Out  of  seveD  ascents  all 
the  observatioQS  show  that  the  positive  potential 
dMMttet  with  inoiMMiiig  height,  and  is,  there- 
fore, apparently  acettmQlatcd  iu  the  lower  strata 
of  the  atmosphere.  During  the  la.st  four 
aacents  Dr.  Tuma  was  unable  to  find  that  the 
balloou  trere  eleetnoalij  charsad. 

-  »•»  ' 

Obituary. 


M.  Gaston  Tibsandiw. 

Gaston  Tis^ndier,  the  famotts  baJloonist 
and  scientific  vritcr,  has  just  died,  aft^  a 
long  illnots,  in  Ida  iifty-^dzfli  yvn.  The 

deceased  aeronaut  was  bom  in  Paris,  and  aftor 
b«viiig  studied  chemistry  and  physics  with 
oneifQr  he  took  to  bnUooiiiiig  widi  bis  brother 
Alhort.  They  made  nearly  fifty  ascents  to- 
gether, four  being  effected  dnrin);  the  siegc>  of 
Platis  by  thfl  Gennans.  They  wert>  then 
attached  as  ballooniHts  to  tne  army  of  the 
Loire.  In  1875  thp  decf:i  nrl  iniide  tho  famou'i 
ascent  in  the  Zenith  balloon,  which  led  to  the 
deaths  of  his  two  oompanioiM,  Crooe  Spinolli 
and  Sivel.  'Hify  w<  nt  up  a  treniendons  dip- 
tance,  8,GCMJ  metres  according  to  French 
wekming,  and  Gaston  Tiaaandier  showed  a 
marreDous  resisting  power  on  the  occafeion. 
This  fatality  did  not  check  his  ardour,  for  Jie 
soon  afterwards  made  further  ascents  with  his 
brother.  They  notablj  tried  an  eleetrio 
navigaWf^  bjilloon  about  sixtopn  year-;  since, 
and  obtained  thereby  some  useful  results.  M. 
Oaston  Ti88aiidiei>  wrote  many  inportBiit 
sf  ii-ntific  trratisps  in  his  time,  and  was  a  dili- 
gent contributor  to  reviews  on  chemical, 
meteorolo^cal,  and  aeronautic  subjects.  He 
and  his.  brother  also  founded  "  Nature,''  a  most 
usofnl  p-r-odical  fcr  all  wlio  j»r©  interested  in 
the  marvelii  of  sea,  sky,  and  land.  One  of  his 
Ufest  heob  waa  the  "Martyra  of  Sctence," 
and  he  has  left  bi^Jiinf!  mip  miinuicripts  which 
are  of  great  scientific  import  and  Talae. 

»  ess 

Recent  Publications, 


"  Ok  Soaring  Fuairr,"  by  Vs.  C.  Iluffiker, 
is  a  pamphlet  published  by  the  Sniithi^onjan 
Inatitute.  An  introdaction  by  Prof.  Laugiey 
explaiiw  ita  conteBta.    Of  the  two  genenl 


aefboda  of  flight,  the  first,  by  the  direct 
ezerciae  of  meehattieat  power,  in  which  "  there 

i«  nothing,  considered  as  a  mechanical  con- 
trirance,  in  apparent  contradictioa  to  known 
prineiplea."  Whereaa  the  leeond,  in  whioh 
"  birds  can  fly  without  flapping  the  wiagii  and 
are  able  to  glide  over  the  landscape  on  nearly 
motionless  pinions,  has  ne\'er  yet  been  com- 
pletely accounted  for,*'  and  thia  foma  the  apeeial 
subject  of  the  article. 

In  considering  the  various  different  methods 
by  whioh  thia  nujght  be  accomplished,  Prof. 
Langley,  disiniMiogthe  palpably  absurd  theories 
of  the  specific  gravity  of  the  bird  I  cir; l' much 
lighter  than  air,  or  that  of  b«iug  suittained 
by  wind  on  the  principle  of  kitea,  •peaks  of 
ascending  comnts  of  air,  which  cannot  be 
universally  present,  ainrt^  "  what  gof'H  up  mii««t 
come  down."  Two  strata  of  air  luuvuig  at 
different  Teloeitiea  might  aeoount  for  the 
mechanical  possibility.  So  niif,'ht  the  many 
undulations  and  eddies  which  may  be  found  in 
the  air.  Still  none  of  these  explanations  seem 
satisfactory,  and  adds,  "  we  seem,  then,  to  have 
exhausted  every  stiggi  stion,  and  yet  the  soaring 
bird  still  soars  and  remains  sustained  in  mid-air 
almoit  without  an  effort.** 

The  tiieory  now  advanced  by  Mr.  Huffaker 
may  be  shortly  deflrriht'd  as  follows.  Tho 
surface  of  the  earth  absorbing  a  certain  amount 
of  heat  from  the  sun,  warma  the  etrata  of  air 
immediately  above  it.  For  various  rt'afion3  this 
warm  air  does  not  immediately  rise,  but  hangs 
like  a  mist  near  the  surface  of  the  earth. 
When,  however,  any  local  disturbance  takes 
plare,  a  c  !nmu  of  the  air  id  able  to  rise  through 
the  cooler  strata,  a  "chimney"  is  formed,  up 
whioh  the  warm  air  oan  roih  with  a  reiocity 
suthcient  to  carry  up  small  articles,  such  as 
the  Band  column  seen  in  the  desert,  or  light 
strands  of  sUk,  as  tried  by  the  author,  i'hc 
saggeetton  ia  that  a  large  bird  bf  flying  around 

flapping  his  wiii^rs  ia  able  to  form  such  an 
upward  moving  column  of  air,  which,  once 
formed,  ia  able  to  carry  up  any  soaring  btrda 
which  come  to  that  spot,  and  thus  they  are  able 
to  spirally  ascend  to  a  considerable  height,  and 
then  soar  away  to  their  destination. 

This  theoTj,  novel  aa  it  may  be,  and  eomct 
in  mechanical  theory,  seems,  however,  to  be  a 
little  wanting.  Such  ascending  currents — if 
they  exist — can  but  be  of  the  lightest  descrip. 
tion,  and  it  seems  acarcely  poaatble  to  believe 
they  could  be  sufficiently  powerful  to  lift  a 
heavy  bird  to  a  great  height.  Even  the  author 
owns  the  difficulty  of  the  problem,  and  adds, 
what  ia  very  true,  "aome  sort  of  aolntion  ia 
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«le8inil»lo,  if  ouly  to  give  direction  to  our 

invcsligationB." 

"  Lks  Mot£ch4  Leuehs  Api'LIcable  a  l  In- 
Du.sTuiK,  ALX  Cycles  et  Aotomobilsb,  a 
L'AERoxACTiQirE,  l'Aviation,  &c"  II.  de 
Gralfigny.   «vo,  :l.'52  pp.   TariB:  E.  Hernard. 

The  title  of  this  work  suftiriently  indicates 
the  nature  of  tu  conteuUi.  fiiviii>;  theorttical 
Md  pmcliflal  informatioD  chiefly  about  ateam. 
pctrnleuni,  and  electric  engines,  but  also  refer- 
iing  to  other  kinds.  In  comparing  the  rektivc 
weights  of  engioea,  with  water,  fuel,  aaida,  &c., 
for  one  hoar's  consumption,  tha  follswiog 
interesting  flgares  are  given 

For  a  »in»ll  Engine  ol     For  lurm  r  Kii^iooi 
KboDt  1  U.I'.  ov.riv)Hl*. 

Stt  aui        KHJ  kilo,  per  b  p.    4U  kilo,  per  h.p. 
Uil  20   „       „        15   „  „ 

Electrtcitj  3i>  „      „       25  „  „ 

The  oil  eD;,'iDe  ii  therefore  considered  altogether 
the  light.'St  motive  force. 

"  Etvde  si;u  I.A  Navhiation  AKiiitNsr."  I*. 
(!irardville,('a|)fiiiii  of  Artillery.  :<o  pp.,  10  figs. 
I'aria:  Ucrger-Levrault  He  Co.;  18l)y.  la  a 
complete  little  litami  of  tlie  attbject,  deal 
ing  with  rmviKable  bslloons,  acfoplanca,  and  the 
tlight  of  birda. 

Foreign  Aeronautical 
Periodicals. 


L'AeRONAUTE  (raris). 

July.— Congris  International  de  lixx>,  with 
report  of  the  Secretary  of  the  Permanent 
Conimissiott  of  AwonAuiics,  setting  forth 

thf  progiaiiitiK-  of  iiiaftct's  to  ho  discussed 
at  the  various  meetings. — IVoceedingS  of 
the  Soeiete  de  Navigation  Aerienne. — Com- 
mittee of  Aerostation.— (-?lose<l  Car  for 
Sounding  ItallooDS  (M,  -T.  Valoux). — Ader's 
ApiMiratus,  further  details,  stating  it  is  to 
lie  exhibited  at  the  ExhibiUon  next  year. 

^trf/u«^—Ciretilar  about  the  International 

Congress  of  Aeronautics  of  15)00.  No  date 
is  yet  fixed  fi">r  its  ft.s.se?rdily — Tln^  Arrdiuuiti- 
<!al  Exhil>ition  at  Munich.  There  are  twenty 
exhibitors,  including  the  Bavarian  and  the 
Prussian  Aeronautic  detachments. — Appara- 
tus for  detemuning  the  "gaa  retaining 


qualities  of  materials,"  by  S.  A.  Andree 
(witli  illuatrattun).—**  Thirteen  Hours  in  a 
Balloon t"  MM-  Kieolleau,  Capitaine  Lebi- 
han,  and  Feneuil  ascended  from  Nantes  at 
5  p.in-  on  July  14th,  and  descended  at 
3  o^elock  in  the  morning,  near  Brage,  whence 
they  reasccnded. 

Septemhfr.  f!aston  Tissandier:  Life  nntl 
portrait.— Meeting  of  the  luteruatioiial 
Meteorological  Committee. — Account  of 
Ascents  —Women  Aeronauts.— How  a  Bal- 
loon is  made. 

La  Fkani'K  Aeuievne  (Paris). 

1— 15  Jii^y.— An  Italian  i$oldior«  Fall  of 
6(X)  m. 

15-31  ^M/i/.— .\eronautica  at  the  Expo- 
sition of  1900  —Ascent  at  Heluii. 

1  — 16  ilnj^K*/.— AtTonautics  and  the  aoei- 
dents  of  work.  The  14th  of  .Inly  in  fbe 
Provinces :  Ascents  at  &Ians,  Lyons,  and 
i:|M'rnay.— Necrology :  The  aeronaut  Bsr- 
nord.—Fantaisie  Aerienno. 

15—  31  /1m<7iw<.— Fantaisie  {amtinwJ). — 
Necrology:  Lt.  Georgfs  Houtelart— Kecol- 
lections  of  the  Siege  uf  I'aris. 

1—15  iS>'f/»<e»itM-.— Aeronautics  from  day 
to  day  —Recollections  of  the  Siege  of  Paris 
(coHfmW).— lleview  of  the  Foreigti  IVess  : 
The  New  York  Herald  ou  M.  de  liausset's 
ideas. 

16—  SO  September.— kn  Ascent  at  Sar- 

trouville.— Cycling  and  Military  Ballooning. 
-  lu  tollections  of  the  Siege  of  Paris  (co?i- 
<m«e(f).— Dirigible  lialloon  of  M.  Anaatasiu 
in  Roumania  (only  an  idea). 

L'Akbophiu  (Farifl). 

6V/>/«m6<r.— IVirtraita  of  CJonfcemporary 

Aeronauts:  M.  K.  Archdeacon  (with  por 
traitV  Results  obtainetl  by  the  Aid  of 
hounding  lial loons.  -From  Munich  to  Vienna 
by  Balloon.— The  Latest  Cn)ssing  of  the 
Channel.— Ueatli  of  M.  Canton  Tis?an<lier.-* 
An  Aerial  Velocipede  (illustrated)  :  ilr.  Carl 
Myers  in  United  States.  Balloon  of  4,000 
cubic  fevt,  with  a  seven  foot  screw  propeller 
worked  by  treddles.— Notes. 

Zbitschrikt  ¥vr  LiTKTscHiFFAHRT  (Berlin). 

June.— The  Way  to  the  Destination  :  A. 
Stent^l.— Studies  in  Aerodynamics  :  Josef 
Popper.— Notes.— The  Shifting  Equilibrium 
in  Soapense. 

Jul !/.— The  Lifting  Power  of  the  Wind: 
F.    Bitter.— V.   Loessl's    "  Aerodynawical 


* 
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State  of  Suspense  of  thin  Planes"— On 
Buitensicdt's  Theory  of  Flight— Notes. 

Auffuii.— On    Ifilitaiy    BaHooning :  F. 

Hinterstoisser.— Tlio  Theory  of  the  Kress 
Aeroplane.— Not<M.—lieviews  of  Books. 

■ 

ILLVSTBIBTF.  a  EKOMAUTlSCm  MiTTHKILUNGBK 

(Str.iHsburg). 
7u/^.— Frontispiece.  Aeronautical  Cari- 
catures.—C.  Kramp  and  Aeronautics  (a  book 
written  in  1784).— Gliding  Flight.— Arnold 
Samuelsoii  (with  i>hoto.  of  model  iu-roplaru'). 
— Finding  the  Tosition  of  Sounding  Balloons: 
W.  do  Fonvielle.— The  Influence  of  Wind 
Fremire  on  the  Hope  of  Captive  Balloons.— 
Induction  and  Deduction  in  A<Tonfintics. — 
Otlicial  Account  of  the  U.S.  War  Ballooning 
in  Cuba  (in  English). — Buttenstedt  and  the 
Flying  Problem  - St i.-iitHu-  Kite  Flying  in 
America :  Warren  H.  Smith  (in  English).  - 
Notes.— Myer's  Sky  Cycle,  Ac— Proceedings 
of  Societies-^FMenta. 


Notable  Articles. 


June,       CoimopolitaH.—"  Progress  in  Air  Ships." 

lUosirated  description  of  Daailsvski's 

and  Santcs-Dumonl's. 
July  so.  Daily  Udil.—**  A  Runaway  Balbon." 

Ascent  at  Bradford, 
lo.    Bradford  Observer. — "  Excitiog  Balloon 
Voyage." 

S4.  EHRlish  Miiiiar,  I  '•.  ing  Craft  made 
Terfect."  I'rol  Laoglcy'a Macbit)e(.') 
{yidt  ••  Notes"). 

14.  ThtChnr-h  I-'amily  Netrspaf-er. — "  Up  in 

a  Balloon. '  Interview  with  Messrs. 
Speoosr. 

15.  Spejktr.—'- The  Possibilities  of  Flight  " 
t5.   FuUi. — "Long  Distance  BalloonlDg." 

Reprinted  in  tUs  Jouval  {vidg  p.  78). 

ij.  V,  .      •' Mr.  MasVelyns's  Wire- 

less Telegraphy,"  la  CoojunctioD 
vrftb  Wr.  BaeoD's  BaUooo  Asosnt. 

20.  Deily  Newi  Weekly. — '•  Prof.  Lsngley's 
Aerodrome."  Fully  bat  incorrectly 
described. 

31.  Dally  Xeu  i.^"  Balloon  Voyage  Across 
the  Cbaonel."  Personal  narrative 
by  Ur.  Spencer. 
Ang.  Strand  Magasin*.—"  Over  the  Alps  in 
a  Balloon."  (Illustrated ) 
4.  Militar  Ztitung  (Vienna).— "  Military 
BallooBlag." 


13.  ManchtUer  Umpirt.-—"  Ships  of  the  Air 
—In  a  Balloon  Factory."  An  in* 
terestiag  sccount  of  Messrs.  Spsnctr's 
cstablisbroeot. 
SI.  D»ily  TOtgwiph,—"  Up  is  a  BaUoon." 
Account  of  an  ascent  from  lbs 
Crystal  Palace. 
Sspt.  2.  /iiiws<lei«.— <*  Bslloons."  G.  Tofts. 

S.  Daily  Sews  Weekly.  Balloonist's 
Adventnies."  Relates  to  M.  Gaodton. 
16.  Bttmt  Satniifiqttt.  —  **  Physique  du 
Globe."  Cootalos  many  interesting 
ficts  coDcerniog  the  upper  atmos- 
phere gained  by  recent  balloon  and 
kite  experiments. 
16.    Itluslrated  Sf>orlin;  and  Dramatic  Ne  vs.  — 

"  Billconing."    Gsneral  account. 
37.  5ik«trA.—"  Balloon  Photography."  Illus- 
trated  with   loar  good  birdseye 
pictures. 


During  the  three  months  the  English  Mtehank 
has  publisbed  a  running  corrcspcndeoce  on 
"  Flying  Craft."  &c.  Though  a  great  deal  hss 
been  writteo,  there  Is  little  that  is  new.  Of  of 
iipecial  interest  in  the  correspondence. 


Applications  tor  Patents. 

{JiUp,  Aiitjwt,  September,  16D9.) 


14,615.  July  15.  HsiNRicu  Bader.  London. 
Improvwnonts  In  op  Rttiftting  to  Balloono 
Of  Aorioi  Maohinas.  ffiom^Ot.) 

14,80S.  Joty  s8.  GvsTAV  Losna.  Londoo. 
Improvomente    In    Navlfable  Balloons. 

(Complttt.) 

14,958.  July  20.  Robert  J.  Stanley,  Cardiff. 
An  Improved  Mode  of  Aerial  Navigation  for 
Toppedoeo  and  other  MaoMnos. 

15.073.  August  I.  G.  V.  Dosma.  Rome. 
A  r«avl<abla  All*  8hlp. 

16,811.  August  s.  L.  W.  BaoAowSLL, 
Clapbam.  ImpPOVOmonto  In  Flying  Ma- 
chinos. 

15,877.  August  ?  EnvvARD  Fbnn  Jones, 
Blackheatb.  Screw  Propeller  for  Regulating 
the  Aeoent  and  Desoent  of  Balloons. 

16.840.  August  19.  H.  W.  C.  Cox  sad  C  F. 
Lbigmtok.  Loudon.    An  Apparatus  fbr  Im- 
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provements  In  Steering  and  Guiding  Boats, 
Torpedoee.  Balloone,  and  other  Floating 

Vessels. 

17,611.  August  31.  Burton  Brown,  Baroley. 
Imppovements  In  Appllanoee  for  Aflteting 
Aerial  Navigation. 

17,760.  September  2.  Tbokas  Uov,  London. 
Improvements  in  or  R::iating  to  the  Pro* 
pulsion  of  Aerial  Vessels. 

17,913.  September  5.  Anatasia  BAtMASN 
Liverpool.   Water  and  Air  Sliip.  (ComfUlc.) 

17,977.  Septembers.  W.G.Walksr,  London. 
Improvemente  in  Aerial  Screw  Steamera 
or  Flying  Maohlnee. 

Patents  Published. 


NOS.  304,  557.  2.986,  3.515.  3.922,  4.257. 
4,258.  4,842,  5.499,  7.214.  9.295.  9.875. 

are  abandoned. 

10,162.  Balloons  ae  LHta  op  Elevators 
In  Tall  Towere. 

11.914.  May  23.  Navigable  Balloone. 
Zamki.  B..  6S,  Bonlentd  de  la  Libert^,  LOle, 
Nordt  Flranoe. 

Tbe  machine  is  propelled  by  feathering  paddles 
«  revolving  00  a  sbaft  on  a  level  with  tbe  axis  of 
tbe aerostallk.  Tbe  veaes «■» carried  en  diifiB 
m.  eadarelorned  tbiongb  a  qoarter  of  a  revolution 
eacb  time  they  come  into  and  out  of  action  by 
cams  k.  Fig.  6,  on  shafts  h  which  engage  wheels  / 
on  the  diefts  m.  Tbe  wheels  /  hsve  spberkal 
t  iowls  rin  their  teeth,  and  the  shafts  h  carry  wheels 
which  gear  with  a  fixed  wheel  /  of  double  their 
dianeter,  10  tbat  tbqrnake  two  revolutions  about 
tbdr  exes  to  one  of  tbe  sbaft  d.  Tbe  end  tbnnt 


I  of  the  shafts  m  is  taken  on  ball  bearings  or  pivots 
M.  The  steerinf^- ropes  (  connected  with  tbe  rudder 
I  p  pass  through  tbe  balloon  and  have  coideil 


collapsable  sleeves  m  attached  to  theoi  at  one  end 

and  to  tbe  balloon  at  the  other,  to  prevent  leakage. 
Tbe  axis  of  tbe  paddles  may  t>e  turned  relatively 
to  the  axb  of  tbe  belloea  to  alecr  the  meefalne. 


UnltMl  States  Patanta. 

Nil. 


French  Patents. 
285,756.   Gentil.   Aerostat  Dirigeable. 
286,389.    Prat.    Nouveau  Balloon  Diri- 
geaMa. 

SS0,541.  MaidiS.  DblaTouchb.  Ballona 
Jumaaux  CaptHb  Eoonomlqiiaa  at  Sana 
Danger. 
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NOTICES 


or 


— .- — 

A  Meeting  of  the  Council  was  held  on 
Deoember  6^,  triifiii  the  following  gmttemcn 
««n  elected  Members  of  the  Sodetj : — 

Mr.  CiiARUcs  Lyeix. 
Mr,  WiT,i,!AV!  Alkkkd  South. 
The    folio wmg    lady    waa    eleoied  an 
Honorary  Member  of  the  Society 
Mmbb  Eiaa  Pilohbr. 


The  Council  of  the  Aeronautical  Society 
of  Great  Britain  teke  this  opportunity  of 
rccordiriL'  thoirsenae  of  the  valuable  st  rvicea 
oontribut«d  by  the  late  Mr.  Piicher  to  the 
snbjeot  of  aeroaaittio8»  and  feci  the  great 
loss  which  the  Society  has  snstaincd  by  liis 
nntiracly  death  in  canying  ont  his  praotical 
aerial  experiment. 

The  Gooneil  also  desires  to  express  tiieir 
deep  sympathy  with  Miss  Piicher,  an 
Honorary  Member  of  the  Society,  in  her 
impavable  loss. 


The  Council  of  the  Aeronautical  Society, 
at  their  meeting  to-day,  take  this  the  carHest 
opportunity  since  the  departure  of  Major 

B.  F.  S.  Baden-Powell  on  service  in  South 
Africa  to  record  their  beat  thanks  to  him  for 
the  great  interest  he  has  shown  in  the 
affairs  of  the  Society,  and  for  the  very 
efficient  manner  m  which  he  has  conducted 


the  duties  of  Honorary  Secretary  since  the 

decease  of  the  late  Mr.  W.  Breary. 

The  Council  look  forward  to  giving  Major 
Baden>Powell  a  hearty  welcome  on  his 
return  to  England. 

EBIO  STUART  BRUCE. 


uro  teiH. 


The  Departure  of  Major 
Baden'PowelL 

On  the  occasion  of  tlie  departure  of  tli. 
Scots  Guards  from  Chelsea   Barracks  for 
South  Africa,  on  the  mornint,'  of  Siiturday, 
Octoljer  2l8t,  a  deputation  from  the  Ai  ro 
nautical  Society  of  Grent  Britain,  includinK 
Sir  William   CnK,kcs.   F.K.S.,  Mr.  Hiram 
Maxim,  and  Mr.  Eric  Stuart  Hruoe,  attended 
to  wish  Major  Baden-Powell  a  hearty  fare- 
well, and  a  safe  and  a  speedy  return.  Ilopfs 
were  exprej»«ed  that  the  present  war  would 
i;i\t'  <»pi>ortuiiitit  s  for  tlw  Use  of  the  War 
Kite,  with  which  hi»  name  ha.s  been  ro 
prominently  asaooiated.   Many  letters  and 
U  lfgrains  were  received  bv  tin;  Dcputotion 
from  tho.su  who  were  unable  to  be  preeent, 
and  amongHt  these  wlio  thus  joinen  in  the 
gfKxi  wishe-s  of  the  SiM  icty  werf  "Major  If 
C.  Itoberts,  Mr.  E.  A.  Barrv,  Mr.  E.  p.  Fro.st" 
J. P.,  Dr.  Leslie  Earle,  and  M^or  FUlierton, 
K.E. 


During  the  absence  ot  Major  Baden- 
Powcll  m  South  Africa,  Mr.  Eric  Stuart 
Brucu  will  Act  a<i  Honorary  Secretary  to 
the  Aeronautical  Society,  and  will  edit  tlie 
"Aeronautical  Joumah"  All  communi- 
cation]} should  be  addressed  to  him  at  19, 
Campden  House  IJ  i.ul,  Kemsington,  Londtm, 
W.,  until  Major  Batieu- Powell's  return, 

Owiiitf  to  the  \vide.spre;ul  interest  taken  iu 
the  aeriiil  ex  peri  men  L*  of  the  late  Mr.  Percy 
1  'i  k  htsr,  the  Aeronautical  Society  has  arranf^ed 
with  the  management  of  the  Crystal  Palace 
for  the  exhibition  of  his  flying  machines, 
whieb  will  be  shortly  >u  view. 

Major  Baden-Powell,  in  a  letter  to  Mr. 
Eric  Stuart  Bruce,  dated  Modder  I  liver, 
December  14th,  sends  the  following  interest- 
ing description  of  the  u.so  of  the  British  War 
Balloons  ia  South  Africa:— "There  is  a 
balloon  section  here  (and  another  at  Natal) 
under  Captain  Jones,  R.R,  with  Lieut  Orubb 
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aiul  E;irl«'.  An  ascent  was  made  at  the  attack 
oa  Magersfontein  on  December  11th,  and  the 
balloon  wu  up  all  day,  Brivinp  much  valaable 
information  as  to  tli«>  <-\]'rrt  of  shell  flrf,  t'lc. 
Ou  15th  the  balloon  vviks  towed  out  to  take 
part  in  a  reconnaissance,  but  a  very  high  wind 
prevailed,  which  rendered  an  ascent  im- 
pORinblfl.  Wliile  being  held  down  on  the 
tjrouiKl  an  ox tra  Strong  gust  of  wind  caused 
u  big  rent,  by  which  aU  the  gas  wa»  lost." 

The  Balloon  at  the  front. 


There  eoubl  l>e  no  l>etter  opportunity  for 
displaying  the  value  of  the  balloon  as  an  ad- 
jttaet  to  war  than  th«  fieroe  campaigo  now 
in  progress  in  South  Africa.  Its  use  in  one 
position  alone — that  of  Ladysmith — has 
justified  the  expenditure  that  our  Govern- 
ment has  sanctioned  in  forming  what  is 
undoubte<lly  thefinest  military  balloon  oquip- 
nieut  in  the  world,  so  fai-  as  the  observatiou 
ballooa  ia  oonoerned.  To  reconnoitre  the 
enemy,  14,  indeed,  the  principal  nse  to  which 
balloorts  are  at  present  appHrd  in  the  British 
Army,  and  critics  will  be  inclinetJ  to  wonder 
why  so  many  other  uses  of  balloons  of  war 
ar.- appaKMitly  lu'glci.  tcd  by  the  aeronauts  at 
the  front.  Why,  it  is  asked,  have  no  ex- 
periments l»een  in  progress  during  these 
yf-ars  (if  peace  towards  attaining  an  air 
craft  that  is  navigabl<i,  or  so  far  navigable 
as  to  be  able  to  proceed  aguiunt  such  light 
winds  as  have  Gaptains  Krelis  and  Renard 
in  their  navigable  balloon  "  La  France." 
This  balloon  is  said  to  have  madi-  a  rrturn  ! 
journey  to  the  place  whence  it  starUni  Hve 
times  out  of  seven  ascents.  Though  the 

succopsful  ex pfiiiriK'iits  wr  ie  utily  accom- 
plished on  practically  calm  days,  in  war 
time  a  calm  day  might  be  utilized  for  carry- 
ing despatches  or  taking  photographs  in  such 

a  balloon 

Again,  tiie  usefulness  oi  electric  bnlloon 
signalling  in  such  a  hilly  country  as  the 

Transvaal  is  obvious,  and  since  the  system 
which  has  been  descrilx'd  in  this  juiiinal 
found  favour  with  the  liovemnient  experts  ! 
who  purchased  apparatus  for  its  working,  ( 
it  is  being  a^ked  why  (he  Kystrm  which,  by 
its  altitude,  makes  visual  Bignalling  inde- 
pendent of  the  configuration  of  the  country 
is  not  being  widely  used  in  the  honrof  urgent 
nei'd  by  the  sitiiiallinjr  "service  * 

But  we  have  not  far  to  look  for  the  reasons 
for  any  omissions  in  extending  the  balloon 
service  beyond  the  use  of  reconnoitring.  It 
must  be  remembered  that  Uie  Italloon  si>ction 


of  the  British  Army,  as  it  exists  to-day,  is  of 

very  modern  date,  so  modorn  that  a  com- 
paratively few  years  ago  baiioons  in  our 
army  were  only  represented  by  a  balloon 
committee,  who  were  much  hampered  in  the 
slenderness  of  tlie  grants  they  received  for 
carrying  out  their  expensive  experiments. 
During  die  years  and  1896  so  nraeh 
scepticism  as  to  their  utility  exlste<l  that 
fears  were  entertained  as  to  the  ultimate 
position  of  tbeBritisb  war  balloon.  B«t  the 
power  of  individuality  saved  the  situation. 
Fortunately  for  the  balloonists,  the  Inspector 
General  of  Fortifications  at  that  time  was 
General  Sir  Andrew  Clarke.  It  was  his 
keen.sightedness  that  foresaw  the  day  when 
Great  Britain  would  need  her  balloon  eye,  it 
was  his  enthusiasm  that  won  for  the  aerial  ex- 
periments fairer  consideration  and  ampler 
funds,  until  repeated  experiments  on  field 
days  and  in  autumn  manoeuvres  gradually 
dispelled  both  prejudice  and  scepticism,  and 
secured  for  the  balloon  a  decisive  recogni- 
tion. W^hen  more  ad(M|aatp  grants  first 
came  to  hand,  it  wiis  expedient  to  partly 
expend  them  on  mere  neoessariee.  for  in- 
stance, to  replace  the  shixis  in  which  the 
balloons  had  been  made  and  stored  at 
Chatham  by  the  factory  which  has  now 
b<«ftn  erected  at  Aldershot.  Colonel  Templer, 
the  superintendent  of  tlie  balloon  factory  and 
instructor  in  army  ballooning,  in  concen- 
trating his  first  efforts  on  one  important 
branch  of  military  ballooning  and  makint^ 
that  as  perfect  as  possible  under  the  dilli- 
oulties  witii  which  he  had  to  contend,  has 
displayed  his  wisdom,  though  he  doubtkssly 
will  not  hesitate  in  the  future  to  extend  hia 
efforts  to  t  hose  other  branches  of  ballooning 
where  his  exceptional  talents  are  alao 
wanted. 

Petliaps  the  strongest  point  concertung 
the  National  Balloon  Equipment  is  the 
material  out  of  which  the  balloons  are  con- 
structed, viz.,  goldl)eater\s  skin.  The  adoption 
of  this  material  was  nothing  short  of  a  stroke 
of  genius  ou  the  part  of  Colcmel  Templer 
and  Major  Elsdale.  For  some  time  past 
balloons  harl  been  ui.ide  of  this  material, 
and  sold  in  abundance  by  opticians,  but  to 
the  above-mentioned  officers  belottg  th« 
honour  of  making  lai^e  balloons  to  carry 
pa-ssencrers  of  this  niaterial,  nnd  sfeuririj^ 
the  services  of  the  workman  who  had  for 
years  made  the  toy  balloonR. 

UalifMms  m.-ule  of  goldl)eater's  skin  have 
the  advantage  of  retaming  the  gas  much 
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longer  Uiau  kalloona  made  of  varnished  ailk  1 
or  eambric,  for  thett  U  no  vamuih  in  the 
market  that  ia  saocewful  in  retaining  the 
■ubtle  hydrogen  or  nonr  the  mark  in  hcooiii- 
plifihing  this.  There  is  a  tnuiitiun  on  tlio 
Continent  tiiat  in  iheeariy  days  of  ballooning 
there  was  »i  fairly  gas  i)ro«)f  varnish,  and 
that  the  secret  was  lost,  if  >«u  the  cheniiHt 
may  do  a  real  service  to  aeronautics  in  re- 
discovering it. 

Another  adviiDtfipp  of  goldlxjater's  skin 
balloons  is  that  they  do  sot  easily  beat,  while 
the  oidinwty  VMuidied  balloons  are  notorioae 
for  heatii^.  The  fomior  can,  therefore, 
.««towed  nway  with  nafpty.  Tii  the  ivsne  of 
this  journal  tor  Octolwr,  lM9y,  extracts  from 
the  official  report  of  Lient-Colonel  J.  E. 
Alaxfield,  U.S.  Volunteer  Signiil  ('(ir|>s,  to  the 
chief  signal  oliioer  U.S.A.,  are  quoted  under 
the  title,  YTmt  Ballooning  in  Cuba,"  page  83 
It  is  related  bow  the  United  States  balloon 
corps,  when  they  wanted  to  use  the  old 
balloon  after  the  landing  of  the  troops  at 
Dftiqairi,  found  that  the  extreme  heat  had 
softened  the  varnish  so  as  to  cause  the  parts 
of  the  envelope  to  stick  together,  with  the 
renult  of  "  scorchiog,  '  which  rotted  the 
balloon.  This  **toorching"  is  almost  an  i 
every-day  occurrence  with  balloons  made  of  ; 
varnished  silk  or  cambric  if  they  are  packed 
np  without  attention.  Their  manipulation 
reqnires  the  utmost  care,  which  in  transport 
cannot  always  he  affonlcl.  Even  during 
manufacture  an  ordinary  varnished  balloon 
may  burst  into  flame  if  the  weather  is  fairly 
hot  and  the  ventilation  of  the  factory 
insuflicieut.  The  writer  Ixas  seen  the  pattial 
destruction  of  a  balloon  of  lOO.OOU  cubic  feet 
capacity  in  a  few  moments  during  its  manu- 
facture on  a  warm  spring  day  in  too  confined 
a  place. 

A  third,  but  all-important  advantage  of 

the  goldbeater's  skin  balloon  is  its  extreme 
lightness,  compared  with  balloons  made  of 
other  materials.  Fill  a  small  goldbeater's 
skun  balioon  of  a  few  inches  diameter  with 

ordinary  coal  ga.s,  and  it  will  ascend  ;  fill  a  ' 
cambric  balloon  of  the  same  si/.e  with  the  | 
gas,  and  it  does  not  move  upward  ;  make  the  j 
latter  tea  tim&s  and  more  the  sixe,  and  it  i 
remains  a  dead  weight.    Thus  the  use  of 
goldbeaters  skin  secures  a  much  smaller 
sised  balloon  for  a  given  lifting  power  than 
varnished  cambric  and  silk.    In  reference  to 
the  report  above  quoted,  Lieut. -Col.  Maxfield 
says  at  the  conclusion  of  it,  that  balloons  i 
employed  in  military  reconnaiBsance  should  I 
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be  of  at  the  least  18,000  cubic  feet  capacity. 
But  our  British  war  balloons  can  be  only  of 

1(),(KKJ  cubic  feet  capacity,  and  thoroughly 
eftli  ient.  The  redut-tion  in  tlip  h'v/.p  of  the 
balloon  by  the  use  of  goldljeaters  skin  does 
not  only  reduce  the  sise  of  the  balloon,  but 
also  the  weight  of  the  balloon  equipment. 
When  i-ylinders  of  compressed  gas  are  taken 
out  to  the  .scene  of  operations  to  fill  the 
balloons,  the  l>alloon  of  10,000  cubic  feet 
capacity  would  only  require  about  eighty- 
four  stool  tubes  to  till  it,  each  of  these  l>eing 
about  B  feet  long,  5^  inch  diameter,  weighing 
some  70  lbs.,  and  contninin^  120  cubic  feet 
of  hydrogen.  If, on  the  other  hand,  a  balloon 
of  18,000  cubic  feet  capacity  is  used  m  is 
officially  recommended  in  the  United  States, 
the  number  of  tuliea  required  w  ould  be  not 
so  very  far  short  of  tlouble  the  number. 

A  fourth  advantage  of  the  goldbeater's 
skin  Imlloon  is  strength.  At  first  sight  the 
material  would  spem  too  fraijile,  for  most 
persons  are  familiar  with  goldljeaters  skin 
as  the  thin  transparent  plaster  which  is  used 
for  a  cut  linger.  But  the  desideratum  of 
strength  can  be  obtained  by  combining 
layers  on  layers  of  the  substance  to  any 
desired  thickness  by  an  ingenious  j^roce.ss 
designed  hy  Colonel  Templer  and  Major 
Elsdale.  The  balloon  exhibited  so  long  in  the 
War  Department  of  the  inventions  exhibition 
at  South  KeasinKton  was  a  tough  and  robust 
s|)ecimen  of  a  skin  balloon,  and  it  displayed 
its  p<jwer  of  retention  of  hydrogen,  reniamuig 
day  after  day  untouched  without  its  shape 
being  lost.  1 1  wjis  only  at  long  intervals  that 
the  sapper  brought  bis  replenishing  tubes. 
Rut  goldbeater's  skin  balloons  are  expensive. 
They  may  he  the  balloon  luxury  of  a  Govern- 
ment, though  almost  beyond  the  reach  of  the 
ordinary  aeronaut. 

The  system  adopted  by  onr  Qorerament 
of  compressing  the  gas  in  steel  cylinders,  and 
taking  them  to  the  place  of  oyieration,  in  un- 
doubtedly handier  than  lilling  the  balloon 
direct  from  the  manufacturer's  apparatus, 
and  ill  the  former  way  it  can  l>e  done  with 
f*r  greater  spee<l.  The  one  disadvantage  of 
the  steel  tube  is  the  chance  that  one  may  prove 
an  e.\|)Iosive  bomb,  being  almost  as  destruc- 
ti\c  as  lyddite  if  more  than  the  right  quantity 
of  gas  is  compressed  into  the  cylinder.  An 
ingenious  inventor  has,  however,  lately  taken 
out  a  ])atent  for  obviating  all  risks  of  explo- 
sion, and  liy  the  use  of  the  device  it  will  be 
iuiposstble  to  compress  more  than  the  right 
quantity  into  the  cylinder.  Concerning  the 
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nianufticture  of  hydrogen,  experiinenU  have  | 
been  carried  out  at  Aldershot  lat*-!^'  witlithe  | 
electrolysis  method  of  procuring  pure  hydro- 
gen on  a  largo  scale,  the  apjmratus  having 
been  designefl  by  Messrs.  Siemens.  The 
special  advantage  of  the  electrolytic  method 
is  the  purity  of  the  hydrogen,  and  conse- 
quently greater  lifting  power  for  a  given 
quantity. 

The  captive  oliservation  l>alloon  ha.s during 
the  siege  of  Ladysmith  frequently  ascende<I, 
and  its  usefulness  has  l»een  reported  in  the 
columns  of  the  daily  pni>ers.  It  has  l>een 
ptjinted  out  by  the  "Graphic "correspondent 
that  the  translucent  South  African  atmos- 
phere peculiarly  lends  itself  to  ballixin 
observation,  that  in  mano;uvres  in  England 
the  range  of  a  balloon's  effective  vision  at  a 
height  of  1,000  feet  is  not  more  than  some 
seven  or  eight  miles,  whereas  in  South  Africa 
it  is  ten  or  twelve  miles.  By  means  of  the 
observations  from  the  car  of  the  ballcMtn  at 
Latlysmith  the  Boer  guns  have  t)een  locixtini, 
and  our  artillery  fire  has  Ix'en  made  decisive 
and  accurate.  A  little  to  the  right  or  a  little 
to  the  left  is  often  the  message  telephonetl  j 
down  to  earth  from  the  otticer  in  his  elevated  [ 
position,  and  that  little  has  made  all  the 
difference.  If  our  Naval  guns  have  saved 
Ladysmith  they  owe  much  t<i  the  balloon. 

The  usefulness  of  the  balloons  htus  l»een  | 
acknowU^lgeil  by  the  enemy.    Acc<irding  to  I 
the  "  .Morning  Post,"  <»f  December  1 6th,  an  I 
otfacial  despatch  from  Commandant  Cronje 
says  "  The  British  are  greatly  assitited  by 
Ijal  loons." 

As  to  the  chancer  of  a  balloon  Wing  des- 
troyed by  the  enemy,  practical  ex|>eriment8 
at  Lydd  have  shown  that  a  bulhion  may  l>c 
almost  rifled  with  bullets  in  its  lower  portion, 
and  yet  remain  in  the  air  owing  to  the  up-  I 
waril  pressure  of  the  hydrogen  ga.s.  Artil-  ' 
lery  fire  is  more  formidable,  but  this  is  not 
very  appalling  to  the  occupants  of  the  car,  jus 
the  " ( iniphic "  c»)rrespondent  states  in  the 
experiments  at  Lydd  a  13- pounder  field  gun 
was  turne<l  on  to  the  balloon  when  it  was 
l,OXJ  feet  high,  at  a  range  of  4,(XX)  yards. 
The  balloon  was  not  struck  till  the  seven- 
teenth shot.  Balloon  experts  consider  a 
balloon  quite  safe  if  sent  up  three  miles  from 
artillery.  In  case  of  accident,  however,  it 
would  seem  desirable  that  balloon  scouts 
should  be  well  practised  in  the  skilful  use 
of  I  he  parachute  in  case  they  may  have 
by  its  means  to  precipitate  themselves 
to  earth. 


Dr.  K,   DanUewsky*s  Aerial 
Experiments. 


At  the  Aeronautical  Congress  at  the  last 
Paris  Exhibition,  M.  Aime  urge<l  that  that 
improvement  in  regulating  the  vertical 
motion  of  balloons  was  the  first  necessity 
for  aerial  navigation.  Few  inventors  have 
taken  heed  of  liis  useful  suggestion,  though 
many  efforts  have  l)een  concentrated  on  the 
control  of  the  horisuintal    movements  of 


aerial  machines.  In  the  issue  of  this  journal, 
published  January,  IHi)!),  mww  details  con- 
cerning Dr.  Danilewsky's  experiments  ap- 
peared (page  fj).  By  his  apparatus  he  claimed 
to  have  so  far  improved  the  vertical  motion 
of  the  ball<Km  that  twenty-five  ascents  were 
made  in  an  liour  and  a  half  to  the  height  of 
280  feet.  He  also  claimed  being  able  U\  con- 
trol the  horizontal  movements  of  his  machine 
in  calm  weather.  Dr.  Danielewsky  has  sent 
several  photographs  of  his  improved  direct- 
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iUe  flying  m&ofaine  to  the  **  Aeronautical 

Journal,"  one  of  these  is  i-eproducetl.  FDrfehftr 
detaila  o£  Dr.  Doniiewsky'a  iatwt  expert^ 


mantB  wifl  \»  awaited  with  interest,  and  it  is 
hoped  tiiat  we  may  be  able  to  furnish  them 
in  an  early  nnmbei'  of  this  journal. 

The  Vaiveiess  Baltoon 
Voyage, 

By  a  Fkllow  of  tub  Hoyal  Mbteorolooical 
Soairr. 


Whoi  the  astronomen  next  annoanoe  an 

except  ionally  brilliant  display  of  the  Loonidn, 
for  the  sake  of  the  balloonists  who  make 
elaborate  iuid  coiitly  pi'^puruliou^,  it  is  to  be 
hoped  they  will  be  mom  accurate  in  their 
calculations.  The  spectacle  of  sev  t-n  shoot- 
ing stars  is  in  itsielf  scarcely  worbh  such  a 
liik  to  life  and  limb  as  th«  Bev.  J.  IL  Baoon 
•xperienood*  in  hia  aaoeni  in  aearek  of  the 


meteoiv.  But  th«  neientific  obeerrer  gains 

fre^sh  exi)erience  from  every  journey  he 
nmkes  into  the  u|>per  gtmtn  r.f  the  atino- 
Mphcre,  and  probably  Air.  Bacon  has  accumu- 
lated a  sufficient  number  of  Caets  to  re* 
pay  him  for  the  suapeoM  and  diiwom&rt 
endured. 

The  ascent  was  niado  under  exceptional 
circumstanoeK.  Mr.  Bacon,  his  oourageous 
daughter,  and  Mr.  Stanley  Spencer, 
entrusted  themselves  to  a  vaiveiess 
balloon :  for  if  we  accept  the  term 
valve  in  it^i  legitimate  seoae^  the  arrange- 

'  nient  provided  for  ripping  open  the  top 
of  the  balloon  and  letting  the  gas  out 
onoe  and  for  all  cannot  be  called  a  valve. 
It  is  easy  to  criticise  apparently  rash 
proceedings  in  balloon  niana^rement,  but  the 
aeronaut  iu  cliHrge  imd  a  dithcuit  tai<ik 
appointed  him  when  ha  was  instmcted  to 
have  a  balloon  moored  and  ready  to  start 
at  any  moment  during  two  consecutive 
nights,  and  it  wae  to  prevent  leakage  and 
enable  the  balloon  to  l>e  adequately  full  of 

;  ga.s  at  a  given  moment  that  the  ordiaaiy 
valve  was  dispensed  with. 

Mr.  fiaoon  has  supplied  a  graphic  account 
of  kit  experienoea  in  the  ''Times,"  that 

newspaper  having  commitoioncd  him  to 
make  the  ascent.  Ho  thus  describes  the 
start:— The  sky  remaining  overcast  we 
followed  the  ndvic*'  p;i\en  us,  and  shortly 
lifter  4  am.  took  our  places  in  the  car,  and 
amid  a  oheer  from  many  hundred  onlookei-s, 
quickly  mounted  to  the  region  where  a 
murky  cansipv  IniM'^  n  ..i  i  ,  ul.  This  canopy, 
proved  to  cousitit  ot  a  dense  wetting  fog, 
l,SOO  feet  thick.  In  traversing  it,  the  ballooa, 
which  had  remained  captive  in  the  atiU 
warm  air  of  a  mild  November  night,  became 
iieuvily  charged  with  condensed  vapour,  and 
at  the  same  time  greatly  chilled.  The  oon- 
Sf'tjuence  was  that  it  became  necessary  t<j 
dischanje  a  great  quantit^y  of  ballast  to 
enable  us  to  penetrate  tiie  cloud.  Even 
then  the  balloon  again  and  again  sank  back 
into  the  mist-  Only  at  mv  eHmfst  entreaty 
that  we  should  keep  well  aiiove  in  view  of 
the  Stan,  and  contrary  to  his  bettor  judg- 
ment, Mr.  Spencer  continued  to  throw  out 
ballast  till  no  less  th<in  seven  bags  had  been 
discharged  iu  2U  minutes." 

In  planning  his  vaiveiess  balloon,  the 
aeronaut  had  piobably  not  anticipated  this 
early  sa<:ritlce  of  ballast,  whicli  was  suthcient 
to  account  for  much  of  the  subsequent 
history  of  the  ascent,  which  was  an  object 
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Umaa  in  the  MnritiTeDeaB  of  a  Imlloon  to 

the  temperatures  it  encounters. 

Mr.  Bacon  vividly  describes  how,  when 
day  had  dawned,  aud  the  first  beauiti  uf 
sunlight  warmed  the  gas,  the  balloon,  whi^ 
had  appeared  lifeless  in  the  ui<,istiire  laden 
cloud,  and  on  the  verge  of  desceuding  to 
earth,  suddenly  became  inspired  with  a  new 
life  and  ascensional  foroe^  and  mounted  up 
hy  leaps  of  GOO  f«»pt  in  every  quarU-r  of  an 
hour,  till  by  9  ociock  it  bad  reached  an 
attitude  of  6,000  feet,  and  was  still  rising. 
It  is  explained  that  to  rip  open  the  balloon 
at  that  elevation  would  have  been  madness, 
and  that  there  was  no  alternative  to  drifting 
at  the  mercy  of  the  enrrents  in  ignorance 
of  the  whereabouts  of  the  balloon,  whether 
its  coarse  was  over  land  or  sea.  Bat  the 
suspenss  of  the  situation  did  not  blind  the 
travellers  to  the  grandeur  of  the  spectacle 
that  in  the  early  morning  spread  beneath 
them.  If  they  hud  been  cheated  of  falling 
Stars,  they  were  partly  compensated  the 
grandeur  of  the  cloud  phenomena  1  "  Several 
thousand  feet  below  us  was  spread  out, 
bathed  in  ihe  intensely  bright  sunlight,  a 
clottd  eea  of  exqairite  beanty.  Away  to  an 
infinitely  distant  horizon  stretched  rolling 
billows  of  snowy  whiteness,  broken  up 
here  and  there  into  seeuiiog  ice  fields  with 
huge  fantastic  hnrnmocka.  Elsewhere  domes 
and  spires  reared  themselves  about  the 
general  surface,  or  an  isolated  Matterhorn 
towered  into  space.  In  some  quarters  it 
wfis  impossible  to  look  without  the  convic- 
tion that  we  ju'tiiHlly  l>e)i<»!d  the  outline  of 
lofty  clifils  overhanging  a  none  too  distant 
sea." 

This  captivating:  nnrrative  goes  on  to  say 
how,  as  time  went  on  and  the  gas  expanded 
under  the  increasing  heat  of  the  sun, 
the  balloon  relentlessly  continosd  its 
vertical  course.  We  are  told  that  at  on^ 
moment  the  aneroid  registered  9,000  feet, 
and  then  the  balloon  was  numng  upwards 
We  are  not,  however,  told  what  was  the 
highest  point  reached  in  this  remarkable 
ascent,  a  fact  which  would  have  been  of  great 
interests  The  time  records  of  altitude  do 
not  seem  to  have  been  completely  kept,  as 
Mr.  Bacon  mentions  that  at  12  o'clock  the 
traTsllers  were  astonished  to  find  that  the 
balloon  had  dropped  1^000  feel  The  reduc- 
duction  of  lifting  power  was  undoubtedly 
owing  to  the  meeting  of  cold  ourrente.  It  is 
tiionght  that  at  the  moment  that  the  rednoed 
height  of  7,000  feet  was  noticed,  the  bailoon 


was  crosnng  the  Bristol  Chsnnel.  ''Un* 

doubtedly  it  was  some  cold  current  blowing 
up  the  estimry  of  the  Severn  that  first  gave 
this  downward  motion  to  the  balloon.  More- 
over, the  npper  currents  nrast  from  this 
point  have  greatly  increased  in  8p>eed,  blow- 
ing stiffly  up  the  sea  reach,  and  eddying  in 
wayward  courses  above  the  mountains  of 
South  Wale«."  In  half  an  hour's  time  at  was 
estimated  that  the  balloon  wn^  not  more  than 
l.uuu  feet  above  the  cloud  tioor  below»  "now 
breaking  hen  and  there  into  little  Mack 
bits,  like  snowfields  beginning  to  thaw." 

I  have  mentioned  the  absence  of  more  de- 
tailed records  of  the  altitudes  attained  to 
emphadae  the  intense  value  of  minute 
observation  and  record  in  -^rientific  balloon 
asoents.  A  table  showing  U10  direction  of 
the  aerial  currents  encountered,  the  tem* 
perature  of  the  currents,  the  influence  of  the 
degree  of  temperature  with  the  n'j^ing  and 
falUug  of  the  aerial  machine,  would  be  a 
trsasure  for  the  meteorologist  and  physioistb 
In  making  these  suggestions,  I  am  not 
criticising  the  work  of  Mr.  Bacon,  for  such  a 
programme  as  above-mentioned  could  not  be 
undertaken  without  the  aid  of  many  expen- 
sive iiT-triHuents-  Mr.  Bacon  bears  the 
honour  of  having  revived  in  this  country  the 
noblest  use  of  the  halloon  as  the  instrument 
of  scientific  rseoaroh.  He  and  others  who 
follow  his  example  need  the  hearty  support 
of  associations  and  societies — nay,  even  more 
than  this,  th^  call  for  Government  aid  in 
providing  the  sinews  of  experiment  in  tim 
shape  of  substactial  grants. 

Much  must  be  risked  when  the  advance  of 
knowledge  is  at  stake-  In  the  past,  when 
the  British  A.s.socifttion  took  an  interest  in 
scientific  ballooning,  a  balloon  car  has  been 
equipped  with  most  costly  apparatuii,  trana- 
forming  it  into  a  physical  laboratory,with  ito 
varieties  of  thermometers,  barometers,  hygro- 
meters, and  chronometers,  and  on  the  descent 
the  balloon  came  down  with  a  shock  that 
broke  nearly  everyone.  But  the  few  scientific 
facts  accumulated  during  the  ascent  by  Mr. 
Giaisher  were  considered  sufiicicnt  to  com- 
pensate for  the  accidental  destruction  of  the 
means  of  acquiring  them,  and  before  the 
next  ascent  the  instrument?  were  replaced. 
Meteorologists  often  wonder  why  theBritidi 
Association  left  ofF  its  patronage  of  aerial 
researcli  Probably  it  had  some  good  reasons 
for  a  temporary  cessation  of  the  work,  but 
are  many  good  reaaons  why  it  should 
leanme  it.  Of  the  meteorology  of  'the  upper 
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atmosphere  we  know  as  yet  next  to  nothing, 
and  thtt  scieuce  of  meteorology  is  almost 
entiraly  confined  to  what  alHwld  be  a  mbor- 
dinate  branch,  "Terrestrial  Meteorology." 
But  it  is  doubtless  on  the  movements  of  the 
upper  evmiita  undisturbed  by  terrestrial 
tnflunkfiM  tiiat  the  laws  which  rt^ulate 
weather  changes  liir>?ely  depend,  and  the 
systematic  study  of  these  should  add  to  oar 
power  of  weather  foreoastoy  which  may  in  the 
future  not  he  a  matter  of  hours,  or  even  days, 
but  weeks  and  months. 

But  to  return  to  Mr.  Bacon's  adventuret*. 
Whon  the  diMriving  elonda  were  firtt  reveal- 
inp  glimpses  of  those  ruddy  fleldn  tliat 
betokenini  that  the  balloon  was  threading 
its  way  over  the  aouth-west  ooroer  of  Eng- 
land, even  now  the  balloon  seemt'd  h»  sitating 
wh«'thfr  or  not  it  would  descend.  "Each 
downward  plunge  was  eagerly  watched, 
timed,  and  recorded,  but  each  ended  with  a 
pause,  and  then  a  re-ascent.  Our  monster 
balloon  wss  dying  very  hard  by  sheer  slow 
leakage  of  ga«  only. " 

But  at  last  it  sank  into  a  layer  of  cload 
whose  chilling  influence  did  the  work  of  oora- 
presiing  the  gas,  and  taking  the  last  life  out 
of  the  unmanageable  balloon.  It  is  not 
mentioned  whether  Mr.  Stanley  Spencer 
found  it  nt'opgRarj''  to  rip  open  the  top  of  the 
balloon.  Thegrouud  was  struck  with  violence, 
and  in  a  remote  comer  of  South  Wales  the 
gusts  of  wind  blew  the  balloon  against 
various  obstacles  with  such  force  that  Miss 
Bacon's  forearm  was  broken,  and  Mr.  Bacon's 
dothes  were  partly  torn  from  him.  Isat 

the  ballon  caught  in  a  half-grown  oak.  in 
which  the  anchor  held*  and  here  ended  the 
journey. 

One  incident  of  this  ascent  is  especially 
worthy  of  notice,  n^^  it  records  a  successful 
ooaimunication  \^  ith  the  earth  from  a  height 
oftwomOes.  While  the  balloon  was  drifting 
at  the  mercy  of  the  aeri^  currents  and  their 
temperatures,  the  happy  idea  occurred  to 
Miss  Bacon  of  throwing  down  written 
messages  of  distress,  and  three  doaen  of 
such  messages,  folded  up  a.s  three-cornered 
notes  and  marked  important  in  red  chalk 
went  overboard.  It  might  be  thought  that 
the  <^M«^  of  one  of  these  coming  to  hand 
were  remote,  but  future  balloonists  in  distress 
may  take  comfort  in  the  thought  that  one  of 
these  distress  notes  was  actually  picked 
up  at  Pontypridd,  ind  that  tlie  person 
who  held  it  would  hav.' carried  nut  (he  sug- 
gestions for  help  it  contained  had  he  not 


learned  in   time  that   the    balloon  had 
descended  before  reaching  the  sea  coast. 
It  has  been  claimed  that  this  balloon 

Voyage  is  a  reconl  for  England  as  far  as  the 
actual  time  the  balloonists  were  up  in  the 
air.  This  was  ten  hours,  but  this  time  has 
often  been  exceeded  on  the  Continent,  when 
the  <\v<rrT,r  i-  not  hurried  for  fear  of  the  sea. 
Newti  ha&,  indeed,  lately  come  to  hand  of  the 
balloon  voyage  of  Count  de  Saint  Victor  and 
M.  Mullet.  They  travelled  from  Paris  to 
Sweden  in  a  balloon,  and  it  is  said  the  entire 
journey  occupied  23  hours. 

But  according  to  the  accounts  published  in 
the  journal  of  the  "SoeUM  Frsnfsiae  de 
Navigation  Aerienne,"  this  record  of  23  howr«« 
lias  now  been  beaten  by  Le  Comte  Henry  de 
la  Yauix  et  Le  Comte  de  Castillon  de  Saint 
Victor,  ill  the  bal'oon  I'Aero  Club.  Tt  is 
Stated  that  thesu  aeronauts  remained  in  the 
air  for  29  hours  and  Bve  minutes.  This  is 
the  longest  known  reoonl  in  the  whole  world. 
Possibty  unknown  to  the  world,  M.  Andree 
and  his  companions  have  made  a  longer  one. 


Scientific  Research  in 
Aeronautical  Problems, 

By  ii.  A.  B. 

The  bearing  of  pure  scientific  research  ott 
practical  Hcientific  development  ;  b  is  been 
I  demonstrated  again  and  again  ;  and  lotorest- 
I  ing  and  valuable  as  are  all  aeronautical 

attenipts,  it  is  more  than  p:-  ihn'  Ie  that  the 
solution  of  tiight  and  aerial  navigation  may 
be  achieved  after  all  by  the  physicist  or  the 
meteorologist.  Just  now,  this  thought  is 
borne  In  on  us  by  the  physical  experiniants 
to  determine  the  resistance  of  the  air  of 
M.  UAbM  Le  Dantic  and  M.  Oanovetti,  and 
by  the  publication  of  the  annual  bulletin  of 
the  Meteorological  Commission  of  the 
Bouches  du  Rb6ne.  There  are  some  obser- 
vations in  this  of  the  direction,  frequency, 
anil  force  of  the  wind  made  at  the  Marseilles 
I  Observatory  at  the  height  of  76  m.  Such 
'  observations  are  preliminary  steps  to  a 
meteorological  knowledge  of  the  conditions 
of  the  lower  ami  upper  atmi 'spheres  essential 
to  the  making  of  any  seasonal  tnap.H  of  the 
winds ;  without  such  maps  many  practical 
aeronauts  who  look  to  utilising  the  wind 
forces  for  the  purposes  of  motion  consider 
aerial  navigation  doomed  to  remain  empirical. 
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These  Marseilles  observatiouB  at  the  height 
of  75  m.  are  of  the  eight  predominant  winds, 
tek«aevery6  hours,  from  7  in  th<  morning 
tm  10  at  night ;  the  force  is  noted  for  each 
degree  that  such  a  wind  blew  at  such  m 
lumr,  Mid  18  represented  hj  0  nxum,  I  w6Mk« 
2  moderate,  3  pretty  sttongt  4  atrong, 
6  very  strong,  «  vir.U'iit. 

Monsieur  Bobert  (J  uerin  has  communicated 
to  **Lb  Fnuice  Aerieniie"  the  interesting 
tables  that  resulted  of  the  meteorological 
year  1897  9S,  and  tablos  of  tho  mean  of 
frequency  and  force  for  the  last  ib  years, 
and  the  following  taUe  of  the  olaaaiog  of  the 
8  w'mth  from  the  Q  daily  ohaervatkms  b  from 

his  paper. 

The  general  predominence  of  the  north- 
west and  west  winds  is  apparent ;  hut  the 
preliminary  tables  of  the  6  observations, 
both  for  18!)7  '.)8  and  the  mean  of  the 
preceding  25  years,  showed  that  at  10  in  the 
evening  the  predominant  wind  was  north- 
east, it  was  also  the  fairly  predoniinjint  wind 
at  7  in  the  morning.  This  year's  table,  like 
tboee  of  aone  past  yeats,  shows  a  variation 
from  the  mean  of  25  in  the  }>  red  omittance  of 
the  north-eaat  over  the  wesb  wind. 

Ifaan  of  last  25 
Meteorological  Year.  Years. 

1897-1898.  1874-1898. 
Frequenoy    Foree.     Ftf qosDoy.  Force. 
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It  would  he  interesting  to  know  what  was 

the  iri.strument  used  to  measure  the  wind 
force?  These  instruments  have  received 
much  attention  in  England  at  the  hands  of 
the  Royal  Meteorological  Society,  and  their 
records  teem  with  consideration !^  of  the 
merits  of  the  various  forms  of  wind  velocity 
and  wind  preasnre  ganges,  and  anemometers. 
InQreat  Bntain  we  are  not  entirely  n^lect- 
ing  the  compilation  of  wind  records  at 
heights,  and  thette,  with  French  records, 
pre-eminently  on  aooount  of  the  height  of 
the  tower,  the  Eiffel  t^wer  work,  will  furnish 
invaluable  data  for  the  formation  of  the 
aeronautical  wind-maps  of  the  future. 
A  oonsideFatioo  of  the  work  of  MM.  Le 


Dantic  and  Canovetti  leads  us  away  trom 
meteorology  to  the  experiments  of  the  physi- 
cist. Their  experiments  were  oarried  out  in 
connection  with  the  Soci>H<^  (T Eneovragimmt 
pour  CladtuU^ie  Rationale,  who,  recognising 
the  importance  of  a  knowledge  of  the  resist- 
ancB  of  the  air  to  moving  bodies,  offered  a 
prize  for  experiniontAl  work  in  investigating 
"  the  reactions  ou  a  surface  moving  through 
the  air  under  varying  conditions  as  to  form 
and  velocity."  "Naturr"  c:i^f^'^  nv  illus- 
trated account  of  the  experiments  done  by 
MM.  L'Abbe,  Le  Dantie,  and  Canovetti, 
drawn  by  0.  H.  Bryan  from  the  papers  they 
comrmmicated  to  the  bulletin  of  the  Society, 
and  from  report  on  them  by  M.  Barbet. 

Few  probably  know  the  diffienlties  in  the 
way  of  tlic  determination  of  the  weight  of  a 
cubic  centimetre  o£  absolutely  pure  water. 
But  such  exact  determinations  are  the  very 
esstmce  of  scientific  lulvancement.  An  ex- 
ample of  the  value  of  the  minutest  calcula- 
tions was  evinced  not  very  long  ago  by  the 
chissic  researches  of  Lord  Rayteigh,  whi^ 
led  to  the  discovery  of  Argon.  It  was 
nearly  as  difficult  for  M.  Le  Dantic  to  get  a 
large  volume  of  air  free  from  all  currents,  so 
as  to  obtain  accuracy  in  his  experiments,  aa 
it  hiis  V>opn  for  other  •  to  weigh  a  cubic 
centimetre  of  pure  water.  In  M.  Le 
Dantio's  experiments  the  feeblest  air  cur- 
rents would  have  detracted  from  their 
ivenracy.  He  therefore  selected  the  chapel 
of  the  Conservatoire  des  Arts  et  Metiers, 
which  was  a  dosed  building  suiBciently  large 
for  the  walls  not  to  affect  the  stream  linos 
of  the  air  flowing  past  the  moving  surface. 

In  his  experiments  the  surface  whose  re- 
sistance has  to  be  measured  is  caused  to 
slide  down  a  vertical  wire  which  acts  as  a 
guide  without  adbrding  perceptible  friction. 
The  weight  and  area  <rf  the  surface  is  easily 
and  accurately  measured,  and  the  time  of  its 
fall  estimated  with  precision  hy  an  electric 
recording  apparatus.  M.  I^e  Dantic  found 
that  1  square  surface,  1  metre  square, 
iiioviiifr  with  a  velocity  of  1  metre  per 
I  second,  experienued  a  resistance  of  81 
I  grammes-  £zpenments  with  surfaces  of 
'  same  area,  but  of  different  forms,  viz.,  cir- 
ciil.ir.  square,  and  in  the  8hai)e  of  a  equilateral 
triangle  show  that  the  resistance  of  a  sur- 
face of  given  area  ts  proportional  to  the 
Icnpjth  of  ifs  ron(oui'.  This^  luttor apjw.-irs  to 
have  been  newly  discovered  in  these  experi- 
ments. For  velocities  varying  within  cer- 
tain limits  the  law  of  proportionality  of  the 
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msistanoe  to  the  square  of  the  velocity  is 
verified. 

M.  Canovetti's  ejiperiments  were  much 
more  of  the  rough  and  ready  type  than  those 
of  M.  Le  Dantic.  In  lu.HmethfKl  the  surfaces 
to  bo  tested  are  suspended  on  a  tnilley 
whii-h  runs  down  an  incline<i  copper  wire, 
three  millimetres  in  dianH-ter  and  370  metres 
in  length,  of  which  one  end  was  fixed  on  the 
side  of  a  hill,  and  the  other  on  the  level 
ground  at  its  base.  OwinR  to  the  wire 
hanging  in  a  catenary,  the  flifferenco  of 
inclinaticm  parts  of  the  course  interfered 
with  the  accuracy  of  the  experiments,  the 
motion  not  being  uniform.  It  is,  however, 
rather  remarkal)le  that  M.  Canovetti's  ex- 
l)eriment8  do  not  show  a  greater  discrepancy 
with  M.  Le  Dantee's  than  they  do.  For 
instance,  M.  Canovetti  obtains  {Mt  grammes 
for  the  resisUince  of  a  rectangle,  whore  M. 
Le  Dantee  finds  81.  But  in  scientific  inves- 
tigation it  is  the  ne.vt  to  nothing  that  is  all 
imp<irtant,  and  the  greater  accuracy  of  M. 
I^e  Dantic's  exiieriments  will  coujpen.sate  for 
the  greater  labour  he  ex{X'nded  on  their 
preparation. 


Photography  from  Balloons, 


During  the  p>a8t  season,  I  have  taken  aloft 
on  several  occasions  a  Frena  camera  which 
carries  forty  films  on  celluloid  packed  6at 
like  a  pack  of  cards,  and  have  made  "snap- 
shots" of  th-^  scenery  over  which  the  balloon 
has  crossed.  There  is  considerable  difference 
l»etween  the  results  obtainable  in  different 
atmospheric  conditions,  but  it  is  generally 
possible  to  obtain  ph')tographs  when  at  less 

I  than  500  feet  in  height.  Above  this  height 
a  great  deal  depends  upon  the  amount  of 
haze  on  the  earth.  Sometimes  even  up  to 
10,000  feet  a  picture  may  be  obtained,  but 
often  expo«<ures  made  at  this  altitude  and  at 
other  heights  down  to  a  thousand  feet  are 
not  successful,  owing  to  the  veil  which  pre- 
vents the  actinic  power  of  the  reflected  light 
from  the  earth  penetrating  through  to  the 
sensitive  film  in  the  camera.  As  examples, 
I  app>end  a  picture  taken  at  Wolverhampton 
at  a  height  of  'i.W  feet.  This  shows  the 
immense  crowd  ground  the  balloon  en- 

I  closure,  with  upturned  faces  gazing  at  the  de- 
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parting  balloon.  The  next  picture  shows  the 
City  of  York  with  the  minater,  old  wall, 
and  houses  taken  from  an  altitude  of  500  feet. 
The  third  picture  is  looking  down  on  tho 
Crystal  Palace  from  1,000  foet  high,  and  the 
last  shows  the  town  of  HaatingA,  with  the 
sea  and  piers  forming  a  harbour,  taken  from 
a  height  of  5000  feet  on  the  occasion  of  the 
croes-Cbannel  trip  I  made  in  company  w  ith 


The  Congress  will  be  held  at  the  Meudon 

Observatory.  The  date  does  not  appear  to 
be  finally  fixed,  as  etforts  are  being  made  to 
hold  it  as  near  as  possiljle  to  the  dates  of  the 
Meteorological  Congress  in  consideration  of 
the  close  relationship  which  exists  between 
Aeronautics  and  Meteorology.  The  Executive 
Committee  includes  many  distinguished 
scientists.     The  president  is  M.  Janssen, 


Mr.  Pollock  on  July  29,  1899.  During  next 
season  I  shall  hope  to  obtain  further  data  of 
this  most  interesting  branch  of  aeronautics, 
and  perhape  the  assistance  of  friends  with 
cameras  to  accompany  me  on  balloon  voyages 
and  thus  obtain  photographic  records  of  our  | 
trips. 

PeRCIVAL  SI'ENUER.  I 

The    Forthcoming  Inter' 
national  Aeronautical     ,  | 
Congress. 

The  Executive  Conimittee  of  the  Paris 
International  Aeronautical  Congres-s  of  1900 
has  sent  a  most  cordial  invitation  to  the 
Aeronautical  Savants  of  Great  Britain  to  take 
part  in  its  proceedings. 


the  director  of  the  Meudon  Observatory. 
The  general  secretary  is  M.  Trilioulet,  the 
secretary  of  the  Sociote  Francaisc  de  Navi- 
gation Aerienne  and  editor  of  the  French 
AeronauticalJournal.  Amongstother  mem- 
bers are  M.  Aime,  the  secretary  of  the  Paris 
Aero  Club,  Dr.  Angot,  ^f.  Arson,  Professor 
Riille,  M.  Caillettet,  M.  Cornu,  M.  De  Fon- 
vielle,  M.  L'Uoste.  and  M.  Mascart ;  a  list  o 
names  which  show  tlie  high  place  aeronautica 
science  has  attained  in  the  country  which  is 
the  birthplace  of  the  balloon,  and  ever  been 
foremast  in  its  use  and  development. 

Those  who  wish  to  take  part  in  this  im- 
portiint  ('oiigr(«H  should  communicate  with 
the  secretary,  M.  'I'riboulet,  10,  Rue  de  la 
Pepinit're,  Paris. 

The  following  are  some  of  the  subject 
proposed  for  discussion  :  — 
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1.   Akrial  Navigation. 

Ballom  libret — Stabilitt^  du  ballon  dang 
IftTttiiteale.  Perfectioiuiemeiit  desmoyens 
d'aiTi'tet  des  organ«'sdf!  ^Tan<ruvrp  en  L'air. 
Porfectionnements  a  apporter  a  la  technique 
de  la  construction  de  oea  Migins  (etofies, 
vernis,  Wh'Xs,  Ac).  Contribution  k  Tctude 
thdorique  des  bHllons  libres,  tant  au  point  do 
vue  stalique  qu  au  point  de  vue  dynamique 
(d^plM«m«nt6  verticaux,  reri»Uuice  de  L'air, 
vitesse  des  mouveraents)  Jcc 

Gallons  Caj>(i/».'  'Slo(ie  de  suspension  et 
d'attache  du  ciible.  Appareils  mucaniques 
d'aaeenmon  et  de  deBcente.  HojeM  de  oom* 
munication  avec  la  terre  ;  emploi  eventual 
de  U  tel^grapbie  et  de  la  telephonic  sans  fila. 
Proteetkwi  det  bellons  captifs  oontre  la 
foudie.  Choix  d'  une  forme  rationnelle  pour 
la  ballnns  captif^i  ContrtbuUoin  &  I'^tnde 
tbeorique  de  cm  ballous. 

BaUctu  DMgeabUt, — ^Motenr  tegera.  Re- 
sistance des  carooes  aoriennes  ;  etude  experi- 
mentales.  Form  rationnplle  a  donner  aux 
balloDs  dirigeables.  Stabilite  de  lu  route. 
Stebiliti'  loDgitudinale.  Moj^ensde  numoia- 
vn-  fLiuslo  \ crticalc.  (Iou\ emails  prf^- cTira- 
tion  de  projcce,  d'etudes  tbooriqueii  et 
d'ezp^rienofM  se  rattacluuit  oet  importent 
Bujet 

Aviation. — Etudea  thcoriqucs  et  experi- 
meutales  sur  le«  appareils  de  sustentation, 
oelle-ci  ^tant  d^pradante  on  ind^pendante 
du  rnnuvpmcTit  horizontal  du  navin-  acricn. 
iStabilito  des  appareils  d'  aviation  et  notain- 
meut  des  aeroplanes.  Etude  bistorique  de 
eette  qaestion  enoore  si  nouveUe. 

8.  Tax  SciKKTiFic  Applicatiomb 

OF  AEBONAT'TICS 

En  astronomie.—h'ohscrvgktion  de  utoiles 
tilantes.   La  mesure  de  la  radiation  tolaire, 

En  Mi'lcorologio. — L'rtude  theri)U(|U(', 
cbimique,  actionoiuetrique,  spectroscopic  et 
hygroffidtriqne  de  Ilattnof-pberef  roHservation 
dee  naagcs  et  des  divers,  r<>tu(If-  doK 
ph»"noin«''nes  olt'ctrique,  des  vents  des  hautes 
regioub,  Jcc.  La  oieteorologie  ne  aera  une 
science  eomplete  que  loraque  aura  ^te 
possible  de  Trtudioren  hallon  d"une  fagon 
rogulit'-re  dans  toute  l  oatiMuUnir  glolx*. 

Les  cerfs- volants,  qui  out  ote  I'objet 
Tecemmeat  detrea  grands  perfect  iutmemenU 
et  qui  attiMiTn«nit  aujnijrd  hui  iU's  haut<*ur» 
de  plus  de  3,000  metreii,  pervent  de  leur  cute 
apporter  tine  eoatribution  tres  efficaee  aoz 
diveraes  etudes  meteorologiqaus. 


Les  eoudages  a^rieus  par  ballons  non 
montes  fbnmiront  egalement  det  renteigne- 

ments  preeieux  quand  ils  serouf  executes 
par  R<^ries  rc'gulieros  et  organis^es  aprte 
entente  entre  les  divers  pays  civilises. 

En  phyiologie.  Determiner  les  caract^res 
graphiques  du  pouls  et  d'"  hi  pulsjitioa  du 
ca)ur  et  les  comparer  k  ceux  qu'on  4  observes 
h  des  altitudes  awnblablea  dam  le«  aeeenifona 
de  montagnes.  Mesurer  les  changements  du 
porimetre  de  Tahdomen  a  deverses  hauteurs. 
Determiner  les  changements  de  frequence 
dele  respiration  et  ladnrfe  xelafeiTO  de  cea 
deux  phasos.  Mesurer  la  fone  mnscubure 
avec  la  dynamometre,  Ac. 

It  vtrill  be  noticed  that  some  of  the  subjects 
proposed  for  the  congrses  are  of  the  highest 
iniportatice,  and  that  many  are  of  a  very 
practical  nature.  They  indicate  how  neces- 
sary it  ia  for  theimproTement  of  the  balloon 
and  for  attainment  of  the  knowledge  of  the 
prituiplfs  that  regulate  flight,  that  both 
branches  of  aeronautics  should  receive  the 
attention  of  men  of  science  in  its  divert 
branches.  To  take  one  example,  "The  IVo- 
tection  of  Captive  Balloous  from  Lightning," 
til  is  much-needed  application  demands  the 
talents  of  the  electrician. 

( 'oi'sideriiiK  the  immense  importance  of 
the  international  discussion  of  these  aeronau- 
tieal  needs,  it  is  earnestly  hoped  that  Great 
Britain  will  be  adequately  represented  at 
this  important  congress,  and  t  hat  many  of 
the  members  of  the  Aeronautical  Society  of 
Great  Britain  will  be  present  That  inter* 
national  congre^sps  on  scientific  matters 
are  a  necessity  of  the  age  is  now  fully 
rcsdised  in  this  country.  Great  Britain 
baa  in  fact  been  much  to  the  fore  in 
encoii  raj^ing  international  co-operation.  Each 
succee<luig  year  shows  that  the  great  Par- 
liament of  science— die  British  Aaaociation 
— tends  to  become  more  and  moie  inter- 
national in  its  character.  It  is,  in  fact, 
fast  becoming  a  great  centre  of  cosmopolitan 
interest.  Last  year  it  selected  Dover  for  its 
annuiil  iiieetinsj-place,  t-liieny  because  it  was 
so  near  the  town  on  the  other  side  of  the 
Channel,  in  which  the  French  association  had 
elected  to  hold  their  meeting.  By  that 
fri'Midly  movement  on  the  part  of  the  British 
Association,  the  distinguished  men  of  scifuce 
of  each  nation  int«rminKle<l  in  each  other's 
sections,  tosjiy  nothing  of  the  pleasant  social 
international  gatherings  that  gave  recrea- 
tion and  relief  after  tiie  sterner  aectional 
proceedings. 
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As  most  of  the  flourishing  branches  of 
natural  scieace,  chemistry,  phyaioa,  geo- 
graphy, geology,  physiology,  uicl  meteor- 
ology have  each  in  late  years  been  expanding 
their  horizons  under  the  benign  influence  of 
international  congresses,  so,  too,  will  the 
young  Beieiioe  of  aeronautics  denretop  and 
grow  maturer  under  the  influence  of  tlic 
divene  thoughts  and  ways  of  many 
iwtioiu  tunfld  into  hamony  by  international 
congresses.  In  attending  iiiternational 
scientific  eonpresses,  where  men  of  various 
nations  are  striving  after  one  end  only,  the 
diaoovery  of  trttth,  beaides  furthering  the 
advance  of  any  particular  science,  each  is 
aiding  in  the  greM  movement  which  must  in 
the  end  tend  towards  consolidating  the  peace 
of  nations.  It  is  the  opinion  of  many  of  the 
distinguished  men  of  scieiiLf-  in  diflerent 
countries  that  the  spread  of  science  through 
the  medium  of  international  aeienttfio  oon* 
gresa  is  steadily  making  for  peace.  To  quote 
the  words  of  Sir  Michael  Fosti-r,  in  his 
Presidential  Address  to  the  British  Associa 
tion  at  Dover  last  September  :— 

"  Moreover,  not  in  one  branch  of  science 
only,  but  in  all,  there  is  a  deep  undercurrent 
of  inflttenoe  sapping  t>he  very  foundations  of 
all  war.  As  I  have  already  urged,  no  feature 
of  scientific  inquiry  is  more  marked  tlian 
the  dependence  of  each  step  forward  on 
other  stops  which  have  been  made  before. 
Tho  man  of  science  cannot  sit  by  himself  in 
his  own  cave  weaving  out  results  by  his  own 
efforts,  unaided  by  others,  heedless  of  wliat 
others  have  done  and  are  doing.  He  is  bat 
a  bit  of  a  great  system,  a  jnint  in  a  great 
machine,  and  he  oaa  only  work  right  when 
he  is  in  due  touch  with  his  fellow  workers. 
If  his  labour  is  to  be  what  it  ought  to  bo,  and 
is  to  have  the  weight  which  it  ought  to  have, 
he  must  know  what  is  being  done,  not  by 
himseif  ,  but  by  others,  and  by  others  not  of 
his  own  land,  and  speaking  his  totigiifj  only, 
but  also  of  other  lands  and  of  other  speech- 
Hence  it  oomes  about  that  to  the  Man  of 
Science  the  barriers  of  miumers  and  speech 
whiih  pen  men  into  nations  become  more 
and  more  unreal  and  indintinct.  lie  recog- 
nises his  fellow  worker  wherever  he  may  live 
and  whatever  tongue  he  may  8p(>Hk,  as  r)ne 
who  in  pu^hinp  forward  shoulder  to  shoulder 
with  hiui  towards  a  common  goal,  hs  one 
whom  he  is  helping  and  who  is  helpiog  him. 
'  The  touch  d  Bcimioe  makes  the  whole 
world  kin.'" 

Ebic  SrcFAwr  Bbuu^  M.A.  Oxon. 


NOTES, 

Lord  Rayleigh  on  *•  Flight."— Lorf 
Rayleigh,  the  Profeesor  of  Natural  Philo- 
sophy at  the  Royal  Institution  of  Qreat 
Britain,  is  announced  to  f^ivo  a  Friday  even 
ing  discourse  on  "Flight  '  at  ihe  Royal 
liMlitation  on  Friday,  January  19th  uext. 
That  so  profound  a  mathematician,  so  sound 
a  philosopher  and  so  fertile  an  experimenter 
should  have  taken  up  this  important  subject 
and  consider  it  worthy  of  his  time  marlm  a 
new  era  in  aeronautics.  Tt  should  do  much 
towards  dispelling  the  popular  prejudice 
which  has  to  some  degree  existed  concerning 
the  subject.  No  longer  can  the  epithet 
dreamer  be  applied  to  anyonr  Vrr  an-e  he  is 
a  student  of  aeronautics.  Like  all  other 
Boientifio  subjects,  aeronantics  has  its 
dreamers.  Those  who  imsgino  that  by 
merely  indulging  in  a  moment's  fancy,  com- 
mitting it  to  a  piece  of  paper  and  presenting 
it  to  the  Bsteat  Office,  they  have  without 
observation  or  experiment  solved  the  most 
difficult  problem  in  the  world.  How  Lord 
iiayleigh  will  treat  this  fikscinating  subject, 
and  how  far  he  will  hold  out  hopes  of  man*8 
I  attainment  of  tli.-  flying  art  is  still  unknown, 
;  and  his  discourse  is  awaited  with  the  most 
intense  interest  and  cnriostty.  ^ 
A    Possible    Uit  of  Montgolto 

Balloons  in  War.— Mr.  Henry  Cox  well  has 
UtHly  addressed  a  hitter  to  the  "Standard," 
.  in  wliich  he  proposes  the  use  of  Montgolfier 
I  hot-air  ballons  in  war,  in  places  which  do 
not  admit  of  the  transport  of  the  ordinary 
balloons  and  their  appendages  When  re- 
connoitring close  upon  the  heels  of  a  mobile 
enemy,  he  considers  the  Montgolfisr  principle 
would  be  hpeciatly  valuable,  and  he  suggests 
that  the  inflating  power  might  in  an  emer- 
gency be  obtained  from  mere  straw.  **  With 
such  a  balloon  made  from  a  new  material 
which  is  an  animal  substancei  and  now 
manufactured,  1  am  tuld— the  ascent  could 
be  ea.sily  managed  if  the  ballood  were  used 
with'iut  netting'  or  heavy  appendages,  and  it 
would  Lo  suitible  tor  rapid  observations, 
and  fur  getting  clear  of  the  enemy  before  any 
harin  could  be  (loii«^  to  it,  as  the  inflation 
aud  exh-iusiion  of  such  a  luichiue  cjuld  be 
Hccompluihed  expeUitioui>ly.  Tnder  the 
more  favourable  auspices  of  such  a  new  de- 
part u  re,  tlie  concealment  of  the  l^<)er8  be- 
neath the  river  banks  and  the  massing  of 
ihem  before  they  entered  thdr  ambuscades 
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might  perhaps  have  been  seen  ia  the  nick  of 
time  "  Like  meet  opinimu  of  this  ««rial 
expert,  this  aeems  to  bo  one  thatia  thorongUy 

The  AppMcfttton  of  Wireless  Tele- 
graphy to  Balloons.— The  "  En^i  neer 
has  lately  couiniented  on  a  proposal  whether 
wireless  telegraphy  might  not  with  edvan- 
tage  be  used  to  explode  and  release  shells 
carnf»H  up  by  passfn£rf»rlp'^«4  firf  Killoons. 
The  position  of  such  a  balloon  might  Ije  fol- 
lowed a  long  way  off  by  observers  stationed 
at  the  extremities  of  a  sufficiently  long  hoso 
line  to  give  some  me^a-sure  of  accurary,  and 
on  the  signal  being  given  the  shell  might  be 
released  with  a  view  of  destroying  armies 
andfiti>'s.  Tli*«  "  Entriru'er,"  however,  con- 
siders that  there  are  ditiiculties  in  the  way 
of  suefa  an  aerial  bombardment.  It  is  very 
difficult,  }>erha|>8  impossible,  to  cause  the 
balloon  to  tra\el  cxjirfly  over  the  desired 
spot.  If  the  directing  ur  starting  point  is 
t^n  miles  off,  it  may  be  questioned  if  the 
balloon  would  ever  travel  over  a  desired 
mark  of  small  area  ;  and  if  the  mark  is  of 
large  area,  it  may  be  questioned  what  good 
would  be  effected  hy  it.  We  know  in  fact 
that  it  li;is  Ijt'pti  (IflilK^rately  liiid  <l()\s'ii  by 
high  authorities  that  iu  the  attack  of  a 
fortress  all  shells  are  wasted  wbtiA  do  not 
strike  an  actual  gun  or  a  magaiine.  This 
must,  no  doubt,  be  subjcL  t  to  some  modifica- 
tion ;  but  it  is  generally  true  tliat  the  useful 
taints  are  very  small  objects,  sueh  as  it 
would  be  hopeless  to  get  a  free  balloon 
plumb  overhead  from  a  distance  approach- 
ing ten  miles.  Thus  the  biUloon  attack 
would  rosoh  e  itself  into  one  of  general 
bombardiiK'iit .  This  is  oprn  to  Cfravn  objpr- 
tiOQ.  It  generally  lueans  a  uselet^s  destruc- 
tion of  life  and  property,  for  rarely  indeed 
has  any  reasonably  strong  place  \ieen.  cap- 
tured by  such  menns.  Further,  at  the  Hague 
Conference,  if  wo  remembor  rightly,  this  par- 
ticular fonn  of  attack  was  one  given  as  an 
example  of  brutal,  unpermissible  warfare." 
But  if  the  aerial  balloon  bombs  are  con- 
demned, ought  not  the  same  censorship  to 
bo  applied  to  the  torpedo,  whidi,  not  visible 
like  the  balloon,  but  hiclih  ii  bcMpadi  thesur- 
face  of  the  wat<'.r,  and  fiml  from  a  viistanco 
with  serpent-like  wilyncsn,  destroys  whole 
warships  and  thousands  of  lives.  Few  will  bo 
kfpn  nn  rocnnimfiidini;  tlic  adojition  of  aerial 
bombs,  but  I'eace  C'oaferenccb  tdiould  1x3 
logical. 


The  Duke  of  Argyll  on  the  Zeppelin 
Air  Ship. — L  p  t^the  date  of  going  to  press, 
DO  news  eonoeming  experiments  with  the 

Zeppelin  air  ship  has  cotne  to  hand,  and  the 
event  of  a  trial  trip  is  still  awaited  with 
interest.  Owing  to  delay,  some  are  asking 
whether,  after  the  vast  expenditure  lavished 
on  the  air  ship,  the  world  is  going  once  more 
to  be  disappointed  ^  But  in  such  a  prodigious 
and  novel  undertaking,  delays  am  inevitable 
and  perhaps  expedient,  and  it  will  be  wise 
for  the  public  to  reserve  its  opinion  nntil 
further  news  arrives. 

The  Duke  of  Argyll,  who  for  years  has 
)>een  a  profound  student  of  avian  dight,  has 
thus  criticised  the  Zeppelin  method  in  a 
letter  to  the  Times."  The  Zeppelin  air 
ship  is  constructed  nn  a  principle  directly 
the  reverse  of  thst  on  which  Nature  solves 
the  problem  when  she  has  to  deal  with  it. 
In  the  case  of  the  Zeppelin  air  ship,  tha 
whole  structure  is  to  be  lighter  than  the  air 
it  will  displace.  Whereas  in  the  case  of 
flying  animals,  every  one  of  them  is  oon- 
structetl  oil  tht'  opi>)Hitf  priuoiple  of  weight - 
lifted  and  guide<l  by  mechanical  energy. 
"  There  is  not  a  flying  animal  In  the  world, 
from  the  smallest  midge  to  the  largest  bird, 
like  thi>  condor,  which  is  not  always  heavier 
than  the  air  in  which  we  stupidly  describe  it 
as 'floating.'  If  you  worked  the  organ*  of 
mechanical  energy,  every  flying  animal  falls 
like  a  stone."  No  one  will  deny  the  soundness 
of  these  views;  but  in  the  absence  of  any 
oompleto  knowledge  in  the  way  of  imitating 
the  "glorious  and  exquisite  mechanism  of 
avian  flight,"  it  would  seem  expedient  to 
improve  the  balloon  as  far  as  possible,  even  if 
it  is  destined  only  to  be  a  temporary  and 
imperfect  instrument  of  air  navigation.  For 
after  all,  at  the  present  moment,  the  balloon 
ia  the  only  means  by  which  we  can  rise  in 
the  atmosphere  to  a  height  of  five  or  more 
mileo,  and  there,  with  instrumentsof  research, 
unravel  its  mysteries. 

We  understand  that  the  Central  Aero- 
nantical  Establishment  that  "Si.  Georges 
BescanQon,  thf  Aeronautical  Engineer,  has 
beau  managing  has  just  been  amalgamated 
with  ihe  large  Aeronantiesl  Faotories  of 
Cluunp  de  Mars,  which  belong  to  the  well- 
known  aeronaut  Ad  ward  Surcouf,  and  liave 
been  re -constructed  at  liillancourt. 

M.  Georges  Beeanfion,  the  aeronaut,  is 
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leaving  off  manufacturing  b&lloons  so  that 
heiMy  exclusively  devote  his  attontidn  to 
the  study  of  aorial  navlgatinn,  norial  expori- 
meats,  tuod  scientitic  balloon  MceaUk 


Obituary. 

While  thia  joonul  !•  in  the  press,  we  have 
veoeiTed  the  news  of  the  death  of  tbefunous 
aeronaut,  Mr.  Henry  Coxwell,  who  wns  nn 
honorary  member  of  the  Aeronautical 
Society.  It  would  ill  befit  the  memory  of 
the  great  hallwuiist  to  devote  only  a  few 
words  to  his  career  of  usefulness.  We  there- 
fore hope  in  the  next  number  of  this  journal 
to  giToanaeooont  of  hie  life  and  experienoee. 


Foreign  Aeronautical 
Periodicals, 

L'Aehonautk  (Paris). 

OcUjbre,  18»9  — St'ances  de«  6th  and  19th 
Octobre,  18U9.  de  la  >Soci^t^  frangaise  de 
Naviication  AMenne.— L'Aeoeneion  de  M.  lo 
Comte  de  Castillon  de  St.  Victor. — L'Ascen- 
sion  (lu  ballon  I'Aero  Club.  Le  lU-cord  de 
la  dur«,'e  du  luonde  vutier.  Deux  Jours  et 
Deu X  Nuits  dana  lee  Airs.  Voyage  i  travers 
la  France. — Preces  in^dit  des  travaux  falts 
k  L'Acad^mie  des  Sciences  de  Paris,  pour  la 
perfection  dee  machines  A^rostatique,  r^dige 
par  le  General  Meusnier. 

Xuvfrnl/re,  1889.— Floge  de  >[.  CJaston 
Tissandier  par  J.  Janssen.— iScance  de  2 
Novembra,  1896,  de  la  Socitfttf  franflaise  de 
navigation  a^rienne. — Ascension  de  "  La  vie 
au  grand  Air  "  Ascension  du  "  Centaure." — 
Congres  international  d'Aerunuutique. 

La  France  Aerienne  (Paris). 

l.'j  au  31  Octobre,  1899. — La  selection  du 
Colotii?  inr  V.  C  ull^.  —  Colombophilie  et 
automobiiismu:  (J.  Guibourg.— Observations 
m^t^orologiquee  k  maneille:  R.  Oatfrin.— 
L'avantOarde  de  Paris:  £.  Caille.— A  la 
voli'e. — Alea  jiiotfl  est  (suite) :  E.  Cruoliet. — 
Aeronautique  au  jour  le  jour. — Expedition 

1  au  16  Xovtinhre,  lRf)9 — }5ulletin  meteo- 
rologique  luen&uel. — Marine  et  Oolomlto- 
philie :  De  la  Rochelle  au  Phare  des  Baleina; : 
Docteur  Ox. — La  Colombophilie  k  L'Elysee. 
— Federation  Colombophilie  a  L'Elysee. — 
F^^ration  Colombophile  de  Lyon.  — La 
Fkaiwe  Mirienne  en  ▼end^.— Le  Heenger 


d«  L'Oo^n. — Ptgion. — ^A  propos  du  Ballon 
dirigeable :  (>.  Ouibourg.— L'esp^nuioe  de 

Caen.    A  la  volt'o. 

li)   au         Nuvemiirty    If^iiiJ.  —  Brelan  de 

Oongrde:  Dr.  Ox.— L'A^ronatiqne  i  I'Expo* 

sitiou  de  1000:  0.  Guibourg.- La  ColomlK> 
philie  au  jour  lo  joar. — La  Manche  de  Dieppe. 
— A  la  vol^e. 

1  au  \^  Dteen.brt,  1899  — Bulletin  m^tforo* 
logi(}ue  mensuel.— Xos  Sports  ^  I'Exposition 
de  1900 ;  L'aviateur  llose :  C.  Jobert.  — 
L'aven«?r  de  I'aviation. — Acaderoie  d'a^rosta* 
tion  m^t^rologiquB  de  BVance. 

m  au  30  Dfcnnlre^  1899.— Silence  aux 
Pauvres :  JJr.  Ux.— L'Acronautique  &  TExpo- 
sition  de  IMO.— Lee  Soienee  a^riennee  au 
jour  le  jour.— Adraatat  systftme  de  L'ing^ni* 
eur  A.  Ivallu. 

Zkitsi'hkikt  vvk  LuFT8CHirFA!n;T  (Berlin). 

October. — Heitrage  zur  Keuntniss  der 
atmosphariachen  Elektrioitat.  —  Button* 
stedt^  Perpetuum  mobile  und  Schwcrkraft- 
Spannung.— Kleinere  Mittheilungen :  Dienst- 
bach,  zar  Berichtigung. — Dieiistbach,  eu 
Herrn  O.  Rock's  Erwiderang.— Platte,  der 
Weg  Zani  Zicle  ist  den  Aviatikeni  durch 
die  Xatur  der  dinge  fiir  immer  verschiossen. 
— 6utt«niitedt,  zu  Stentcel's  Ansfiihrungen.— 
Buttengtedt,  Eine  Kleine  Bemerkung. — 
Vereiii.'^nai  lirichten  :  Deutscher  Vereia  car 
Forderung  der  Luftschiffahrt  zu  Berlin. 

JTovflnier. — Beitrage  zar  Kenntriss  der 
atm(»pharischen  Eiektricitat  (Fortsetzung). 
— Mimfiihr  Flugtechnische  Betrachtungen  I. 
— Kleinere  Mittheilugea:  Platte  dielrriehre 
vom  Welleaflitge. — Diimstbaeh,  sur  Theore- 
tischen  Beurtheilung  der  Kre.ss'schen  Dm- 
chentiiegers. — Weissse.Emil  Jacob  uber  But- 
t^^nstedt.  —  Vereinsnachrichten :  Deutscher 
Verein  xur  Fordernng  de  Luftsohiffahrt  xu 
Berlin. 


Notable  Articles. 


Oct.   3.  Letter  to  the  Editor,  "Military 

Ballooning  "    Henkv  CoxwEt.L. 

7.   SpcitatMt.  —  "  The  An  of  Flying." 

7.  Daily  Grat'hit.—**Thalaltt  tfr.  PUchor." 
(By  one  wko  loew  Urn.) 

7.  FMitf.«-»Aerist  Ftighls.** 

13.  The  Practical  fiflsMP.— "Asrisl  Mavi* 

gation." 

14.  S/«totor.— "The  Art  of  Hying."  Letter 

totlieBailerb]rE.P. 
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Oct.  SI.  StMiari.-^"  Daapateta    Billoom  iik 

War."     letter  to  the  Editor  by 

Hk.NKV  CoXWELt.. 

24.   Tims. — *'Awial  Ship."    Letter  to  the 
Editor  by  Th<  Dvkb  Of  Akgvll. 

87.  Engintering.—"  The  Liftlog  Power  of 

Air  Propellers  "  Letter  to  the  Editor 
by  HoRATin  ['im  11  i  s,  and  M.  W. 

No«r.        Furtniijhtly  HtvieuK—"1h6  hxi  of  Fly- 
log.**  By  W.  E.  Garxbtt  FmtBK. 

I.  tMty  Gm/Av^"  Bdloons  ia  Wmt." 
(lUutnUM).} 

3.  Enyituerin^.- — "  The  LUtfng  Power  of 
Air  Propellers. ' '  Letter  to  the  Editor 
by  SiSKsy  H.  Hollanim. 

8.  5Jk«f»*.— "  Sdance  and  War»  (UIm 
tntted )  (The  Depatation  of  the 
Members  of  the  Acronantical  Society 
of  Great  Britain,  including  Sir  W. 
Crookes,  F.R.S.,  Md  Mr.  Hirtm 
Maxim.  bUffiof  browatt  to  Major 
Baden- Powell  oa  bb  dqiartmre  to 
South  Africa.) 

10.  Enginttting. — "The  Lifting  Power  of 

Air  Propellers."  Latter  to  tba 
Editor  by  W.G.Walkh.  A.M.LC  E. 

11.  Lavd  nvd  tFaiir.— **Tke  Sport  af  tba 

Future." 

21.   Timet.—"  In  Quest  of   the  Leonids." 

By  tba  Rev.  J.  M.  Bacon. 
33.  Tim*$.—"  Mr.  Bacoo'i  Balloon  Voyafa.' 

Latter  to  tba  Editor  by  Ehwabd  J. 

FORSTER. 

23.   Ndturt.^'S oto  on  the  Application  of 
Science  to  Modern  Warfare. 
Dec  10.  Ntm  York  HtnM^yi.  Saatoa-Dajneiit 
in  his  Balloon.  (Illastimted.) 
93.  LondonL««tfr.— "BaUooBBbi  War." 

>ee  ■■ 

Applications  for  Patents, 

{October^  November^  December,  1899.) 

S0»730.  October  17.  Ctbvb  Abmitaos,  30, 
Farlc  Roer,  Leads.  Impnovamwita  In.  oi»  in 

Connection  witft,  AarlaJ  or  Flying  Machlnea. 

21,848.  Ni  \  ember  i.  John  Worthinoton. 
Beach  Avenue,  Blackpool.  Iniprovenionts  in 
Flying  Machines  for  Conveying  Human 
Balnga  through  the  Air. 


2S»703.  Novambar  15.  John  Joma,  41, 
Reform  Street.  Dendaa.  A  New  or  Improvad 

Flying  Machine  or  Air-Ship. 

23.313.  November  2a.  Joseph  John  \Vi>  frf.d 
Hamilton,  The  Abbey,  Pcnsanoe.  The  flying 
Machine  Balance. 

23.314.  November22.  Joi.bi'H  John  Wilfred 
1  Iamh  ton.  The  Abbey,  Peozaoce.  The  Square 
Flytnii  Mttiohlna. 

fiS,e06.  November  37.  John  Jonbs.  41, 
Reform  Street,  Dandea.  A  New  or  Improved 
Flying  Maehine  or  Alr-8hlp. 

S4,047.  Decembers.  Alfkbo Juuvs Boolt, 
lit,  Hatton  Garden,  London.  Improvementa 
In  or  Relatinf*  to  Air-Ships  or  Vessels. 

24.393.  Uecember  7.  Rei;i.sald  Mansfielp 
Balston,  46,  Lincoln's  Ion  Fields,  Loodoo. 
Improvamanta  in  Fiymg  Meohinae. 

24.394.  RaciNALP  MAirariBU)  Balron.  46, 
UdooIb's  Ioq  Fialda.  London.  Improvementa 
in  Fluid  Praaaure  Motere  Sulteble  fbr  Uaa 
in  Flying  Meohlnee.  Roetf  Vehlelee.  and 
other  Apparatue. 

24,777.    December  13.    JONN  JOMBS,  tgfl. 

Princes  Street.  Dundee.  Improvements  In  the 
Const rtirtion  and  Apparatus  of  Air  Shipe 
and  Flying  Machines,  and  the  Method  of 
Raising,  Propelling,  and  Guiding  tiie  same. 

24,848.  I)ecember  14.  Frahcis  AlbxanoBX 
Barto.v,  7.  Quality  Court,  Chancery  Lane,  Loo- 
don.  Improvementa  In  Navigable  Balloona 
or  Flying  Maohlnee. 

S436&.  December  14.  Edward  Rbomomd 
LiMDSBYB,  KiUoonqr  Lodge,  Amagb.  An  Im- 
proved Balloon,  ealled  the  Salbty  Balloon. 


Patents  Published. 

13,700.  June  20.  Flying  Machines.  David- 
son. G.  L.  O.,  59,  ]ermyn  Simet,  Mlddlteaa. 

5<Mr(iv.— Tba  nachlae  la  kept  In  eqelHbiiaB 
by  a  tall  compoeedof  three  paru  a,  b,  h  and  ibowa 

in  plan.   The  part  a  is  capable  of  turninj^  ahotit  »  1 
horitontal  shaft  a\  and  ia  operated  by  a  vertical 
screw  g  and  aot  h.    Tba  parte  ft  tarn  aboet  sbaftt 
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on  the  part  a,  and  are  operated  simultaneootly 
io  opposite  directions  by  levers  fr<  and  chains  e. 
Th«  motors  *  mod  /,  that  operate  the  chains  and 


cylinder  containing  a  goldbeater's  skin  bag  in  the 
car,  and  the  gas  in  it  is  continnously  circulated 
by  a  fan    through  a  pipe       In  the  ear  hasted 


respectively,  are  started  and  stopped  aoto- 
matically  bf  a  peadnhin  flMimted  on  t  oalveml 
joiat. 

15,324.   July  12.   Aerial  Machinea.  Hm, 

C.  E  ,  103,  South  34lh  Street,  Philadelphia. 

An  elongated  balloon  A  of  flexible  material  is 
protected  at  the  ends  by  metal  caps  a,  a>  secured 
by  the  netting  e*  nod  It  nade  rigid  la  fiont  by 


by  a  lamp.  Propulsion  is  effected  by  two  fans 
at  the  forward  ends  of  the  lateral  tubes  /,  which 
•re  supported  by  hinged  struts  projecting 
from  the  car  and  by  cords  f*  passing  over  the  top 
of  the  balloon,  so  that,  when  the  latter  is  de6ated, 
the  tubes  fall  down  level  with  the  bottom  of  the 
car.  A  rudder  is  pivoted  to  the  side  next  (he 
bottotn  of  the  rear  end  of  each  tube /  and  is  diawa 
more  or  len  acioM  the  tube  by  a  oocd  k.  The 


ric  I  a 


node  0*.  It  hat  in  its  Interior  a  bag  which  is 
inflated  or  Mated  according  to  the  pressure  of 
the  gas  in  the  balloon  A.  The  balloon  commani- 
Ottee  with  a  gas-holder  comprlalag  a  light  metal 


car  carries  ballast  bags  which  are  emptied  by 
collapsing  them  by  means  of  a  cord  fixed  to  the 
bottom  Inside ;  the  tubes  supporting  them  may 
he  drawn  np  Inside  oC  the  tabes  A. 
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16.161.  jol7  95.  Atrial  Maohlnm.  LocHNBu.  «  ■HIT  incHiwd  b— d  aitumd  H,  the  Icwar  pit  ol  the 

M.,  if^o.  Kantsr.TisP,  Charlottenburg.  flermany.  aerostat  being  folded  inwards  about  this  band  so 

The  macbioes  are  provided  with  an  aeroplane  e,  j  as  to  form  an  aeroplane.   The  propellers,  Figs,  i 

F%.  5,  shaped  Uke  half  *  penwliate  with  a  rigid  I  eadttafeoomtraeiadioaslotelaaasiflilbrprln- 

Conrafd  edge /whldi  catches  air  oments:  these  I  c^thedbectlonof  theaireunatsbdagdioini 


2. 


air  currents  escape  from  beneath  the  aeroplane  at 
Its  f«er  end  in  sudi  a  direction     to  give  the 

machine  an  impalse  in  the  opposite  disired  direc- 
tion. A  spherical  aerostat  may  be  constructed  with 


in  Fig.  2,  which  is  a  section  on  the  line  A— B,  Fig. 
I.  and  the  direction  of  rotation  by  the  arrows. 
The  front  c  of  the  propeller  is  rigid,  sad  the  iwr  d 
of  yielding  sail  material. 
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AUQUSTE  E.  QAUDRON, 

Aeronautical  C^ngineer. 


MANUFACTURER  OF 

GOLDBEATERS'  SKIN  (BEADDRUGHE),  SILK,  &  CAMBRIC  BALLOONS 

Far  Private  aiNl  Military  Purpos**. 


Expeiimeats  Conducted  on  Large  mad  Small  Scale. 
COItDBEnTERS'  SKlH  MODEL  BAItLOONS  fOH  PHijVlARy  EXPEHiJIENTS. 
FBIVAI£  AND  SCIENTIFIC  ASC£NT8  CONDUCTED. 


Mr.  Gaudnm  'bes*  to  inform  inventors  tiiat  lie  hma  at  tliclr  Mrvice  n  iarc« 
works,  suitable  for  any  kind  of  Aoronauticai  experiment ;  also  a  trial 
ground  with  gas.  &c. 

AUGUSTE  E.  GAUDRON, 

Aeronaut  and   Balloon  Manufacturer, 

7,  VICTOR  ROAD,  LONDON,  N. 

a»gUUn*  TthfTOfUe  Addrtu :  "  a.i  VDRON,  LONDON,'' 


CRYSTAL  PALACE, 

SYDENHAM. 


The  Pilcher  Collection  of  Soaring  Machines,  including 
the  Machine  on  which  the  late  Mr.  Percy  Pilcher  met 
with  his  fatal  accident^  are  now  on  view  by  arrangement 
with  the  Aeronautical  Society  of  Great  Britain. 
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Cmmmieaiiunu  mpeetktg  AdmtUemenU  to 
be  addrmed  to  ih»  Publuhen,  **  AmmauHeal 

Umrs.  KING,  SELL,  d  RAILTON,  Ltd., 
4,  Bolt  Court,  12,  Oough  Square, 

and  4,  Birchin  Lane,  E,C» 

Editorial  communicatioM  should  ktiMfmtd 

to  the  Eilitor  (pro  tnii.),  19,  Comfim  HOMW 
Bioad,  Ketmngton,  Lond4m,  W, 


NOTICES 

» 

GENERAL  MEETING. 

The  next  General  Meeting  of  the  Aero- 
nantiod  Soeieiy  wOl  be  held  in  fhe  rooms 

of  the  Society  of  Arts,  John  Street,  Adelphi, 
on  Tuesday,  Jnly  17th.  The  chair  will  be 
taken,  at  8  p.m.,  by  Major  H.  C.  Boberte. 

The  following  papers  will  be  n-nd. : — 

1.  "  Cloud  Photography  from  Balloon,"  by 
the  Ee?.  J.  M .  Baoon,  jUinlmtoa  by 
photpgnphie  hmkm  didos. 

2.  Portable  Eleetzie  Balloon  Signalling 
in  War/*  by  Mr.  Eric  Staart  Bruce, 
M.A.,  Oxen.,  illnstrttteil  by  lantern 
view.-,  working  ijioul;^,  ioid  u^iperimenta. 

8.  "  The  Weczera  Flying  Macliine,"  by 
Ifr.  L.  W.  Broadwell,  with  exhibition  of 
iiie  model  of  the  madune,  wltioh  has 
latelj  amved  Iboin  Hongaiy. 

4.  IVireign Communication. — Dr.  K.  Dani- 
lewflky'a  Flying  ^fachine,  illustratcrt  by 

photc^raphs  supphed  by  the  inventor. 


During  the  evening  some  lantern  vieWB 
depicting  Major  Baden-Powell's  latest  kito 
experiments  at  the  front  will  be  projected 
ou  the  screen. 

EMO  8TUABT  BRUCE, 
Hmorarjf  Seenttti^,  pro  tm. 

In  reply  to  numerous  enquiries  from 
members  of  the  Aeronantical  Society  and 
others  concerning  news  of  Major  Baden- 
Powell,  the  Honorary  Secretary  (jtro  trm.) 
hae  pleasaie  in  stating  that  he  lately 
leoeived  a  letter  from  Major  Baden-Powell, 
which  contained  the  welcome  news  that  he 
was  then  "  vQvy  well  and  fit."  Though 
temporarily  absent  from  tiic  duties  of  the 
HonoxaiySeeretaryship  of  the  Aeronantieal 
Soeiety,  he  takes  the  keenest  interest  in  the 
proceedings  and  welfare  of  the  Society  and 
its  journal,  and  is  a  oontribator  to  the 
present  number. 


Aeronautics  at  the  Paris 
Exhibition. 


1.  THE  AERONAUTICAL  EXmBITS. 
Perhaps  it  may  1x>  f  -ikon  OS  a  sign  of  tJi© 
vitality  of  the  acieiioe  of  aerooatttios  in  1900, 
that  one  (A  the  few  exhibits  to  be  Madly  amidit 
the  chaos  and  utter  desolation  of  tho  opening 
day  of  the  Paris  Exhibition  of  19U0.  was  ths 
large  Flying  Mmiilmie  svupended  from  the  roof 
of  U»  French  Aeronautical  Section.  Not  that 
much  ooouDiendation  can  be  betitowed  on  tha 
partioidar  inerihitie  e^bited,  for,  thoogh  ita 
huge  wings  weveol  senwitiofiiJ  tntenat  toliie 

multitude,  to  tbe  expert  they  were  stig^osHve 
as  being  rath&r  aa  advertisement  for  a  iigiit 
motor  Uian  of  probeUe  practical  utility. 

The  French  aeronautical  exhibit  i.s  mainly 
of  hisUmo  interest,  but  an  hour  may  be 
pleesantly  apent  in  wcamining  various  vdioB 
til  at  li;ivo  bwn  collected  together,  and  which 
were  made  so  intensely  interesting  to  the 
writer,  who  had  the  privilege  ef  having  Hmhi 
explained  by  so  vened  a  beHeonist  ea 
Monaiear  Do  Fouvielle. 
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Amongst  the  exbibiU  particularly  interest* 
ing  an  the  paintings  on  dinner  sen^  plfttfla, 

ozhibitod  by  M.  Albort  Tissiuidier.  Tlio^:-  are 
dflflcriptire  of  ihe  early  balloon  ascents^  and 
indiide  the  asomit  of  Cbailes,  tlio  inTentor  of 
the  gas  balloon,  fvOM  the  garden  (  f  tlie 
Ttiillc'ricH.  TluH  unique  collection  shows  what 
an  impression  tlie  early  balloons  made  on  the 
popular  nind  in  Flranoo. 

There  are  many  relics  of  intoiv^t  connectod 
with  the  memorable  use  of  balloons  during  the 
Sieg^  of  Paris,  aa  episoda  in  baUoon  hiirtoiy 
which  liii.-;  ncvor  been  more  graphically  do- 
eoiibed  tluui  it  waa  in  Major  Badon-PowoU'a 
leotara  at  the  United  Service  Institntion  lomo 
years  ago,  and  which  is,  without  doubt,  the 
greatest  example  on  record  of  the  possibilities 
of  the  free  balloon.  Aniongnt  those  relics  is 
the  balloOtt,  "La  Volta,"  by  means  of  which 
M.  Jnn^son  e«?cnpt'd  from  the  bo--ieged  city. 
Very  graphically  did  M.  Albert  TLv.sandi^  de- 
mribe  to  ti»  writer  the  story  of  this  aerial 
voyn^o.  How  the  Genuans  ofTrn  d  M.  Jair^son 
his  freedom,  if  he  wished  to  Icare  i'ariii  to 
make  «  snentifio  expeditioa.  Bat  M.  Janaaott 
refused  their  generous  ofTer.  WIi;it  nood  of  it 
when  he  had  hia  balloon  and  the  free  airl  In 
the  car  of  the  balloon  now  on  view  At  the 
l<:xhibition,  M.  Jansson,  of  bis  own  faee  Will, 
left  the  Freiicli  o;ipital. 

There  aris^  also  on  view  the  medals  won  by 
tbe  balloonista  who  left  Paris  during  the  siege. 
Thoro  are  also  intorosting  relies  of  the  fata! 
balloon  accident  by  which  Mttoituiii  L  lloate 
and  Mangot  Io«t  their  lives  while  endeavouring 
to  crc^s  fhe  Clumnel,  inoluduig  the  valve  of  the 
balloon  Arago. 

2.  THE  AERONAI'TICAL  COMrKTITIONS. 
Practical  Aeronautics  in  IIKK)  is  to  be  repre- 

teaked  by  the  Balloon  Competttiona  imther 
than  by  the  exhibits  in  the  interior  of  the 
buildings.  These  are  to  take  place  in  the 
Uuis  do  Vinoeunes,  from  tiie  17th,  June  Uk  the 
9i)tb  September.  (See  t»Ue  on  page  131.) 

3.  THE  INTBBNATIONAL  AERONAUTI- 

CAL OONOBflSS. 

The  pro^ntmme  of  the  International  Acro- 
niiuticai  Cong^M  was  pubUshed  io  the 
January  number  of  this  JonniaL  The  dates 
are  now  announced  to  be  from  15th  to  20th 
S.  ptember.  Colonel  Jekyl,  the  Secretary  of 
the  Koyal  Commission  of  the  Paris  Ediibition, 
haa  Informed  the  Honorary  Secretary  of  the 
Aeronautical  Society  thiit  it  the  intention 
of  Her  Majesty's  Goveromeut  to  send  a 
apedal  ddegato  to  ropnasont  Grent  Britain  at 
thedttingsof  tlttiiiiVortantOaiieni*.   It  is 


satisfactory  that  the  published  list  of  the 
membsn  oif  the  Congress  indude  the  names  of 
some  of  the  members  of  the  Aeronautical 
j  Society  of  Great  Britain.  It  may  reasonably 
I  be  expected  that  several  other  membaia  of  the 
Sooiely  win  join  ia  the  ^oosedingii. 

Mr.  Eric  Stuart  Bruce* s 
Address  to  the  Members  of 
Lo  Societe  Fran^aise  de 

I      Navigation  Aerienne,  on 
The  A eronautjcal Society 
of  Great  Britain  and  the 
Woric  of  tiie  Memiiers  of 
its  Council.** 


On  the  oocRsion  of  Vtr.  Erie  Stnait  Bmoe'k 

recent  visit  to  Paris  m  connection  with  his 
electrical  >I^n.iHin'4  ballrxm  exhibited  in  the 
Parii  Kxlubilion,  he  uiet  wilh  a  most  cordial 
reception  by  La  Societe  Frangaise  de  Navi- 
gation Aerii  niie,"  Inking  not  only  immediately 
invited  by  Monsieur  Triboulet  to  attend  .the 
Coundl  Meeting  of  that  Society,  to  make  the 
acquaintaiire  of  the  President,  Monsieur  De 
Fonvielle,  and  other  members  of  the  oouncil« 
but  also  beini;  asked  to  address  the  Genera] 
Mooting  of  the  Society,  on  May  3rd,  on  the 
subject  of  "  The  Aeronautical  Society  of  Great 
Britain,  and  the  Work  of  the  Members  of  it<i 
council,  with  Spec  ial  Reference  to  the  Use  of 
theBalIoon<  in  the  South  African  War."  TliLs 
addresji  is  given  in  full  below.  The  promise  of 
Monsiear  Ds  FonrieUe  to  oone  over  to  Eni^wd 
to  addn's';  the  Briti^i  Society  on  th"  'fbject 
of  his  scientific  balloon  work  nill,  no  doubt, 
meet  with  the  wannest  appreciation  on  tiie 
part  of  the  members  of  our  Society. 

In  introducmg  Mr.  Bruce  to  the  moetiug. 
Ifansienr  De  Fonvielle,  the  Frendent  of  the 
meeting,  said  that  he,  like  all  those  pressnt, 
held  those  philosophers  not  to  have  been  in 
error  who  hailo<l  the  invention  of  the  balloon 
as  the  surest  method  of  bringing  about  uni- 
versal peace.  Vet,  f^o  far,  It  was  the  no'd-- 
of  war  that  luid  stimulated  balloon  develop- 
nuot.  The  f^orions  pioof  of  this  was  the  war 
balloons  constnicted  ni-  Mnudon,  and  used  at 
the  end  of  last  century,  and  the  balloon  post 
of  the  sioge  of  Fkola.  It  was  to  theee  tnro 
eventful  successes  that  was  owing  the  present 
aeronautical  renaissance — a  renaissance  so 
active  that  the  meetings  of  the  Frendi  Aero- 
nautical Society  oonid  barely  cope  with  the 
new  foots  to  be  registered.   We  an  not,  there- 
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fore,  fturprised  to  find  another  war — Mm 
Anglo-Bo«r  war-jmrnding  occaami  for  farUier 

dovelopmentA  in  aeml  navigation.  T,ot  \ls 
fox^t  for  a  moment  the  streams  of  blood  in- 
andatiiig  the  riobeifc  ocranfiy  of  the  ancioat 
Afrioaa  Continent,  and  i  tidiiift  HiKt  notwith- 
eUindinj;;;  ht«ps  towards  tho  rnnqnoRt  r>f  the 
air,  steps  of  peaoe  and  humanitariiuiLsm  aro 
being  nudo.  For  it  cannot  be  in  rain  that 
(ho  great  and  commercial  nation  to  wliom  Is 
dtw  much  of  the  progress  in  the  industrial 
arts  shall  have  been  dtVBetini;  her  engmee  to 

Hororiaul ICS.     Tt  was  with  the  grwitost  fiatL*- 

faction  that  he  informed  the  meeting  of  the 
pmenee  that  night  of  Hr.  Erio  Braoe,  the  tem- 
ponU7  HottOiary  Sccretiry  of  the  Aeronautical 
Society  of  Great  Brit.-iin,  who  would  now  ad- 
dress them,  informing  tiie  French  Society  of 
tiieir  ooileognoa  aoRW  the  Channel,  and  of 
what  ther  hnd  done  for  (lieir  country  in  the 
present  crisis.  There  was  no  need  for  him,  he 
felt,  to  ask  the  sympathetie  inteveet  of  (be 
meeting  in  ilr.  Bruce  and  the  Society  he  re- 
presented. Mr.  Bruce  would  speak  in  English, 
and  he  himself  woold  have  the  privilege  of 
tramlating  his  remarks,  pamage  by  passage  as 
delirared,  into  Vrwh.    (Mnoh  appliMiae.) 

MESDAMES  EF  MESSIEURS. 

I  have  been  a^ed  by  ronr  distinguished 
President,  M.  De  Fonvielle,  to  address  to  you 
this  eivening  a  few  words  oonoeming  the 
Aeronautical  Society  of  Groat  Britain,  and 
espedaliy  oouoerong  the  work  of  the  members 
of  its  ooonoO.  I  wish  lint  to  eipraoa  my  ap- 
preciation of  the  honour  that  has  besik  wa.- 
ferred  on  mo  by  the  invitation  to  addrew  your 
society — on  honour  which  is  enhanced  by  the 
fact  recognised  by  all  EngiLshmon  that  France 
is  iiJumd  of  all  nations  in  tho  .scienco  of  aero- 
nautic:?, and  that  La  Societe  Franoaise  de 
Navigatioii  Aerieone  which  I  am  noiw  addrose 
ing,  may,  with  "^inrmtr,  be  called  the  first 
Aeronautical  Society  in  the  world. 

The  permanent  secretary  of  oar  BritiA 
Aoroiiautical  Society,  is,  as  I  think  you  pro- 
bably till  know,  tho  diiitinguiiihed  Major  n:ul  n- 
Powell  of  the  Soot«  Guards,  the  younger 
brother  of  the  famous  defender  of  Mafeking. 
FTo  i>  at  proRfnt  absent  with  hi«?  rcgimrnt  at 
the  front  in  South  Africa.  During  hu?  absence 
I  have  the  privilege  of  fntfUUng  his  dntiea. 

Our  British  Apronautic;il  Sfxinety  was  for 
many  years  conducted  by  the  late  Mr. 
FredBTiok  Brearey,  who,  I  have  no  doubt,  was 
known  to  some  of  your  council.  His  chiof  aim 
was  to  develop  flying  machines,  and  ho  invented 
several  working  models  which  I  have  myself 
•emifyvBaidftlaigfthaa.  All  modal*  will  »ot  1 


do  tliis.  I  beii«ve  these  maoiiiaee  wera  veiy 
akm  to  those  invented  bf  M.  Peoaad.  Daring 

Ntr.  Brearey's  lifetime,  the  British  Sockty, 
though  containing  several  distinguished  mem- 
bers, had  not  been  larg?. 

Some  time  before  his  deatil,  Hr.  Bieaiey 
asked  me  whether,  wlion  ho  gave  up  the  work, 
I  would  undertake  the  hononuy  secretaxyahip 
of  the  Sooietgr  ia  his  phMie ;  but  at  that  time 
I  did  not  s<v»  my  way  to  undertake  so  serious 
a  duty.  Shortly  aii&t  Mr.  Brearey's  death, 
the  ooonoil  asked  Major  Baden-PoweU  to 
uccopt  tho  post  of  honorary  aocrotary,  and 
with  the  enezgy  which  is  oharactoristic  of  the 
Bodea-Piowell  family,  he  rapidly  infused  new 
life  into  the  Society,  increased  the  quantity 
and  quality  of  tho  mombors,  enlarged  the 
council,  and  developed  the  quarterly  journal— 
makug  it  the  inteneting  and  useful  dironide 

of  aorfinintiVal  Trcitters  it  now  ^fnjor 
Baden-PoweU  is  the  inventor  of  the  war  bite 
of  hacagonal  shape,  whidi  baa  not  only  taken 

up  photopjapldc  instrument  .,  Imt  also  lIFN  il 
men  to  considerable  elevations  for  observation 
purposes. 

Before  I  pass  on  to  say  a  few  words  about 
the  otlior  tmembers  of  our  council,  I -will  say 
a  few  wordii  concerning  Major  Badcn-PoweU's 
war  kites,  and  of  the  we  of  balloooa  in  the 
South  Africa  war.  The  principal  use  to 
which  Major  Baden-Powell  has  ^pUed  bis 
kites  in  this  war  has  been  in  ecanectfon  with 
M.  Marconi's  ^n■r^^l"ss  t<»legraphy.  There 
were  no  poles  long  enough  to  be  of  any  use. 
but  Major  Baden-Powell  oame  to  the  lesone 
with  his  kites,  and  the  apparatus  was  success- 
fully T«ared  to  the  necessary  height  in  Ae  air, 
and  messages  transmitted  for  a  great  distance 
— in  somo  cmka  85  miles.  He  also  applied  hi) 
kites  on  Motlder  River  to  the  taking  of  phot<v 
graphs  at  great  heighta  of  camps,  tents,  guns, 
etc. 

Several  coin  plot  ply  cqUKi  ivf  b.illoon  parks 
have  been  deqiatched  by  our  Government  to 
the  seat  of  war  in  Sooth  Africa,  both  in  the 
eastern  and  western  arenas,  and  tho  captivo 
observation  balloons  have  proved  of  the 
utmoflt  value  throughout  the  campaign.  TMa 
manipulation  was  under  tho  direction  of  vari- 
ous offifcrs,  Capt.  Jones,  R.E.,  anri  otiiprs, 
trained  by  Colonel  Templer,  a  dust  luguLshed 
member  of  ow  ooimdl,  and  who  is  the  in- 
structor in  ballooning  to  the  British  Army, 
which  means  that  every  officer  in  the  army  who 
is  deatined  for  the  balloon  serrlee  istndnedby 
this  expert  and  intrepid  aeronaut. 

This  distinguished  member  of  our  council 
is  aUo  at  the  front.  He  is  not  ttoly  in  iahafge 
of  tiia  bnOoon  aqmpment^  hoi  Iw  iuw  had  • 
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special  coianuiiid  entrusted  to  him  as  superin> 
Indent  of  the  militaiy  tfMUpOit  traction 
engines  and  waf^tm^.  He  was  shipwrecked  on 
the  way  out  with  all  bis  hfuraes  and  engines, 
bat  finally  aimed  rnhUj. 

Tlie  Brifi'<h  war  balloon  i>  niadp  of  gold- 
beaters' lilcin,  a  substance  admirably  suited  foi 
tlw  parpoM,  en  aoooimt  of  ita  \if^tBmm  and 
capa(  it  .  of  retaining  tho  hydrogen,  tho  d*- 
s'dcnuum  at  strength  being  obtained  by  a 
qifldal  praoeM  of  iHndi  oar  bdloon  «n(^ni«ers 
mn  very  proud.  Hie  gaa  for  inflating  the 
balloom  is  invariablj  o(»npreabed  to  ateul 
cylinders  and  carried  to  the  place  of  operation. 
Oonjii;  the  aiege  of  Ladysmith,  the  eeptive 
balloons  wrrn  invaluaWf,  th»>  obserrers  in  tlie 
car  locating  the  enemy's  guns  and  directing 
the  fire  of  the  British  artillery  by  telegraphing 
the  obrarvation.*!  to  tlu>SL>  Mow.  At  Mapjjor*- 
fontein  the  aeronauts  did  good  service,  and  in 
eme  ef  Geaenl  Boiler's  ettempta  to  ralieve 
Lady.<«nitli,  (lio  f^agle  eye  of  the  balloon  fyived 
oar  troops  from  marohing  into  a  death  trap 
at  SpioQ  Rop.    Od  one  oeoamon  a  shell  vent 

through  a  hallonn,  and  ow-in<:  to  the  ronts 
madej  the  balloon  deiicended  gradually  to  tiie 
gpofuid  witlioiit  injuring  the  aeronattta.  A  day 
or  two  afterwards,  the  balloon  again  tusconded, 
two  patches  showing  that  it  bad  been  a  target 
for  the  fire  of  the  wiemy.  The  usefulness  of 
(Jie  balloon  in  Soutli  Africa  will  have  silenof^d 
for  evor  fho  critidLsms  of  those  who  have  din- 
regarded  its  viiJue  in  warfnro,  and  grudg'  fl  llie 
nationid  eapendttjae  on  the  service  of  tho  air. 

In  spfakinj^  of  the  balloon  o<]tiipm<'nt  of  tlie 
British  Army,  I  may  just-  mention  that  it  has 
been  mj  privileiKe  to  hiTSttt  tbe  ^fvtem  of 
elivtric  hallonn  <<igna1Iing,  which  I  havr>  sup- 
plii'd  to  the  Bntiiih  Government,  and  also,  I 
may  add,  to  the  BdgiBn  and  ItdKan  Govern- 
ments. This  system  will  hf  sliortly  on  tiow  in 
Group  XVm.  of  the  Paris  £zhibitiou. 

It  is  worthy  of  note  that  the  Oovemment 
are  now  establishing  a  balloon  maanfaotor}- 
Cape  TowTi,  which  is  an  official  recognition  of 
the  serrioe  the  balloon  lia.s  rendered  during 
Una  war.  Before  I  leave  the  subject  of  the 
wnr,  T  may  mention  th.it  there  is  ono  oth«*r 
member  of  tho  council  serving  there.  I.iout.- 
GecMnl  Chailes  Wanen.  He  snocessftill  y  con- 
duct^xl  II  frvrmorwar  in  BtMjhtianaland.  and  has 
just  been  appointed  Governor  of  Griqualand 
Weet. 

Tinio    ol)li^rs    mc    *<>    nieritJoii,    hut  vory 

shortly,  the  other  members  (4  tho  council. 
Sir  Edwin  AmeHA  batt  Indian  antiioritj  and  a 
poet,  the  antfiar  of  the  *  Light  of  Asia." 
Mr.  Barry  is  an  ind^atigablc  member  of  our 
council.     lK«d  Crawford  and  BaloazTes,  a 


Fellow  of  the  Royal  Socii'ty,  takes  a  wide 
interest  in  varioas  soionccv;,  and  has  been  a 
President  of  the  Royal  Photographic  Society. 
I  Sir  William  Crookes,  also  a  Fellow  of  the 
i  Royal  Sooiefy.  is  ol  worid-wide  nnown. 

Kroni  his  '-plondid  rosenrrho^  havo  sprung  the 
I  radiometer  and  the  high  raccua  tubes,  the 
.  neossasiia  of  ttie  Rontgen  radiation.  Or. 
i  Lestie  Earle  is  an  i-niinent  physirian,  one  of 
]  our  moat  regular  attendants  at  council  roeet- 
!  inffi.    Prrfossor  Fitagnrald,  also  a  Fellow  of 
flh'  Hr»yal  Society,  is  a  Professor  of  Trinity 
'  College,  Dublin,  Iroland,  and  is  an  authority 
!  on  the  Soaring  Flight  of  Birdi.    Mr.  Frost  is 
a  Justice  of  the  Peace,  and  has  r>pocially  given 
his  attention  to  tho  development  of  flying 
machines.    Major  Fullerton,  Royal  Engineers, 
I  holds  a  high  command  in  the  Channel  Islands. 
Mr   ';!:ti  !i>T,  a  Fellow  of  flie  Roval  .S(K'iety, 
ail  liouorary  member  of  our  Society,  is  so  well 
known  for  liia  soientifio  ballooning,  and  his 
famous  ascent  of  snven  miles,  that  T  need 
haniiy  dwell  longer  on  his  work  before  such  an 
audteiaoe  of  aeronaatjeal  experts.    Mr.  Hinm 
Maxim  is  th«'  invt>jitor  of  the  Afaxini  ^(un  which 
has  been  so  muoli  used  throughout  the  South 
Afrioan  war.    He  ia  also  tin  inventor  of  the 
I   greut  flying  machine  On  the  aeroplane  prinui- 

iple,  which  bears  his  name.  Though  ^e  has 
not  yet  tdlowed  his  machines  to  fly  off  the  rails 
i  upon  which  it  lias  made  several  successful 
I  joumc^vH,  it  is  the  opinion  of  some  British 
I  experts  that  it  is  the  most  advanced  flying 
I  machine  yet  designed,  and  would  fly,  if  Mr. 
;  Maxim  thou-^ht  fit  to  ht  it  do  so.  But  the 
j  light  engine  and  boiler  has  cost  Mr.  Maiiin  an 
I  enormous  sum,  and  he  doubtless  has  gnod 

n-a'-im;    fi>r    <1 'bivin;;    his    liniil    rxperiiuent . 

Major  11.  C.  Uubcrts  is  another  eueri^ic  and 
'  aealous  member  of  our  ooaneU,  of  long  con> 
I  nection  with  the  H<K'iety,  an  l  ht>  has  lalnnind 
•  for  it  H  development  and  woUbeiog.    On  moat 

oocnsions  he  talna  the  chair  at  imr  oounoil 

meetings. 

Amon):;st  tho  nanips  of  our  ordinary  mem- 
bers who  ha\'e  nuule  high  and  interesting 
balloon  aacents  lately,  I  should  like  to  mention 
tho  names  of  the  Rev.  J.  M.  Baron  and  Mr. 
Percival  Speno^,  of  whose  journeys  you  havo 
doubtlessly  read. 

I  should  also  mention  the  names  of  three 
I  members  of  our  Society  witom  we  itave  lately 
I  lost.    Hie  lamented  Ifr.  Coxwell,  the  intrepid 

nemnaiit  who  gui(hil  Mr.  fllaish<>r  in  his  liigli 
ascent ;  Mr.  Pilcber,  the  inventor  of  the  soar- 
ing machine  which  bears  his  name,  in  which 
lie  met  his  death,  and  which  our  ."^tx  icty  is 
I  now  exliibiting  at  the  Crystal  Palace,  Sydon- 
,  ham;  Colonel  Elsdale,  who,  •with  Lieiib<Oo!. 
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Teinpler,  w<rked  out  for  Uie  British  Govem- 
Uent  our  goldbeaters'  skin  war  txalloon.  I 

must  also  make  mention  to  von  of  the  death 
of  the  Duke  of  At^le.  He  was  fonoOT'ly  a 
iBamlMr  of  our  Sooiety,  and  in  dajw  king  psat» 

mooting?;  of  the  Sorioty  used  to  take  plac*  at 
his  house  on  Campden  lUII,  Kensiiigton.  He 
WW  ft  maa  ol  many  parts,  «iniiteiit 

politidan,  orator,  littoniteiir,  historian, 
geologist,  and  student  of  flight.  He  held 
ttttmcriMUt  high  posts  in  Grcot  Britain,  and 
reaped  high  honours.    He  was  a  Scot-matt— 

a  Highland  rJiiof — of  that  land  f  f  'he  moun- 
tain, gorge  aiid  flood,  to  which  I  am  also  proud 
to  bttong. 

T  Vtopo  thf'se  fe""  ftn'iUly  CK>mpiled  dotails  frf 
our  Society  and  meoiberH  may  have  interested 
Tov  a  litCtein  our  •iid«a%'oan.  It  is  my  moat 
eomest  wisli  to  promote  a  wann  and  lastini^ 
frienddiip  between  La  Sooiete  Franoaise  de 
Navigation  A«riemio  of  Fkris  and  the  Aero- 
nautical Society  of  (treat  Britftia.  I  know 
this  will  be  to  the  advantage  of  the  Hritisli 
Aeronautionl  Society,  for  I  speak  the  heart  of 
OTMJ  Brituh  aeronaut  irh«n  T  say  that  n-lien 
he  comp"?  to  Paris  he  romp*;  to  leam.  T  foel 
strengthened  in  my  desire,  and  encouraged  in 
my  afforto  liy  the  ooorteons  oousent  of  your 
president,  M.  De  Fonvielle,  to  come  to  London 
to  addrew  our  Society,  towards  the  end  of  the 
year.  I  Itavie,  wMie  I  liave  been  in  Plaris, 
heard  from  your  courteous  and  hospitable 
Secretary,  M.  Triboulet,  some  details  of  tJie 
great  Aeronautical  Congrees  you  are  organ- 
ifiiilg  in  connection  with  the  Exhibition  ;  and 
on  my  rettim  to  En^lnnr^  -it  will  be  my  privilo^ 
to  make  thera  known  to  our  members,  and 
to  vg*  thofla  who  mn,  to  toha  patt  in  iMth 
tlie  CongTP'.'  htk!  t!if»  balloon  contests. 

Serend  photographs  in  illusti»tion  oS  this 
paper  were  sent  tram  England  at  tiw  diortest 
notice,  by  Mrs.  Baden-Powell,  Sir  William 
Crookes,  F.R.S. ,  and  Mr.  Hiram  Maxim,  and 
were  much  appreciated  by  the  meeting. 


The  Secretary  Bird  and  his 
Flight 

By  Ma  JOB  B.  BADEM-ToWiSLL. 

T  know  of  no  htrd  from  which  le-vnons  in 
practical  flight  can  be  better  obtained  than 
from  the  Secretary  bird.  Aa  one  aeee  alaik- 
ing  along  with  stately  gait  across  the  void  in 
South  Africa,  ho  reminds  one  rather  of  a  very 
lat^e  pied  pheoaant,  but  with  longer  legs  and 
an  eagMike  head.  But  now  lot  na  gallop 
■tn4|it  toiranU  him  and  note  mMfy  hia 


suooeosiTe  actions.  At  first,  he  raises  his  head 
in  a  proud  and  offended  manner,  but  th«n  re- 
cofi^iifling  the  undoubted  physical  stiperiority  ot 
the  mounted  man,  he  hurrie^i  his  steps  and 
Tvm  in  an  vngainly  faduoa,  afanoat  aa  if  afnid. 

Th'-n  ';1r>wly  opens  and  exteiul'^  his  great 
wing8  till  they  are  widely  stretched  outwards. 
His  appearance  then  irrsdstably  reoaUs  to  mind 
with  griro  s;idne^s  the  scene,  so  impre.i;^;ed  on 
ray  meoM^,  of  poor  Hlober'e  last  attempts  to 
solve  the  mysteries  of  ffi^t«  80  this  gyaat 
bint  nins  for  quite  a  distance,  aoOBBOdallj 
Inn-hing  slijjhtly  to  one  rfde  or  the  other  and 
gradually  getting  a  hold  on  the  air,  so  that  it 
is  plainly  noticeable  that  liis  feet  touch  the 
ground  more  and  more  iifj;htly,  and  his  strides 
become  longer.  Then  does  he  slowly  but 
posrerfidly  hegin  some  great  beats  with  his 
huge  wings,  the  extn^mities  of  th>  f  itlipr^  of 
which,  angled  out  like  the  fingers  of  an  out- 
stretched hand,  are  turned  npwatds  by  the 
prmsnro  of  air.  And  now  the  transition 
'twixt  nmning  and  flying  is  reached.  The  toes, 
still  violently  worked,  scarcely  touch  the 
grotind,  giving  a  mere  scratch  to  assist  the 
propulsion,  and  then  th-  bird  in  fairly  launched 
in  mid  air,  when  iw  usually  at  once  rests  from 
his  evident  exertions,  sad  scan  along  qnietly 
on  outstretched  win^s.  Often  he  will  only  po 
a  few  hundred  yards  thus,  then  dropping  his 
legs  to  thehr  full  length  he  will  grsdnally  and 
cautiously  sink  eartJiwards,  repeating  his  pro- 
cess of  running  so  soon  as  tiie  tips  of  hu  toes 
can  reach  mother  earth,  hvt  voi  oloijag  hit 
wingii  vntil  hia  apaed  is  rsdnoad. 


On  Forms  of  Surfaces  fnt' 
pel  led  through  Air  and 
their  Effects  in  Sustaining 
Weights, 

By  F.  H.  Wknham,  C.E., 

Hontrmrp  Mtmhtrof  M«  JeromautU«t  SotUtTi  </  Qrtnt  J9rita% 


At  the  first  meeting  of  the  Aeronautical 
Society  of  Great  Britain  in  .lune,  1866,  the 
author  read  a  paper  "  On  Aerial  Locomotion 
and  the  Laws  which  Heav/ Bodiea  impelled 
tltroti|^  .Air  are  Sustained  "  Sinr»'  that  date, 
the  writer  has  only  occasionally  reverted  to  the 
subject  but  hae  n«««r  been  eenvineed  that 

flight  ii  iiii[')ri'<Ml)li'  ffir  iii/ui,  (-(Hisitlering  the 

apparent  ease  with  which  large  birds  traverse 
the  air. 

Thapwpar  wqdrad  to  maintain  the  ffi^^taf 
the  MWir  VMM  aNBlioB«d  ia  tha  pftpsr  (aoir 


biymzed  by  Googl 


azteaaiToij  mtd  for  fljing-shot  practice),  was 
wWnuNwl  «^  tlM  imto  of  thiec-liowe  power  for 

oar-h  himrirffl  potuids  rai-sod.  Tliis  is  wiilplvin 
exoes«  of  the  ntthtj,  becauM  when  the  first 
foree  tiiei  omhhw  MOe«nian  h  ezluuMted,  tlie 
iiLstnuiient  iti  it^  subsequent  descent,  acts  as 
a  men  dirigible  pamchute.  This  u  a  matA 
oslMTSfput  maaiM  of  abeodiaig  power.  For  ex- 
ample, a  man  weighing  150  lbs.  attHched  to  a 
parachute  having  this  number  of  sqnnro  foct, 
descending  1,300  feet  per  minute,  will  be  ex- 
ponding  «K»lMfM  power  on  the  yielding  air. 
I'his  doM  not  give  any  knowLed^o  of  th« 
power  required  for  bird  flight ;  neitlur  is  this 
to  anM  at  %f  th*  raeont  gliding  iiglito 
of  man,  for  wli^n  the  first  impulso  of  riMng— 
aay  against  the  wind— is  expended,  the  rest  of 
the  ttaiiofoe  is  performed  at  the  ezpenae  of 
thf  pf.w  or  dcriviHl  from  the  fail,  with  Um  #aBte 
pertaining  to  a  parachute  descent, 

Tbo  superpoeed  sjatam  of  *a«H^ilMiM*' 
suggeeted  by  the  author,  iuTolred  HO  new 
principle.  Tlieae  planes  were  combined  merely 
for  the  purpose  of  strength  and  lightneee  of 
OOMtrootion,  and  in  the  ca.>p  of  a  man-canj* 
ing  machine  to  avoid  an  impracticabl<<  fcntjth  of 
wing  necessary  for  hie  support  in  rapid  flight. 
Tbm  author  mada  three  of  these  full-sised 
■  nr^roplane  "  systoms  somewhat  differing  in 
coostruotion,  each  on  a  ecalo  jMifficient  to  oan^ 
a  ouHi,  but  thaf  were  all  to  vnatabla  or  d»> 
ficient  in  (V|  lilibrium  that  to  attompt  a  flight 
by  lauscbiog  off  from  an  altitude  would  to  a 
eorlaiaty  bare  eauMd  aa  imnMdiate  aeei. 
dent,  as  will  be  shown  presentfy.  Tbeee  nanmv 
"  aeroplanes "  must  not  be  superposed  too 
numenmsly — ^not  more  than  three  should  be 
us€d  to  shorten  an  impraetieable  length  of  a 
Rin^lo  u  inp-  tri  one-tiiird.  Another  fallacy,  still 
almost  uiuTorsai,  is  the  suppoution  that  a  bird 
gaua  anpport  bgr  fljiag  or  nariiig  ''agtinrl 
the  wind."  In  free  flight  fliere  is  no  such  con- 
dition as  "  with  the  wind,  or  against  it." 
After  the  first  impulse  given  at  etartiag,  and 
the  raoniontum  from  tlio  eiirfh  is  cxliaustod, 
the  arrangement  ia  ahsdutelj  in  tho  moving 
body  of  air,  and  tba  foma  mod  in  flight  ia  alik» 
in  all  directions,  and  the  speed  through  tho  air 
itaelf  the  name.  If  the  creature  in  fli^t  was 
Uindfold,  he  could  not  ascertain  in  which  way 
be  wa«  going  relative  to  tbo  enrth. 

Witil  a  flat  Kurfaw  thf  nir  i"!  immodiat^^ly 
deflected  by  the  first  narmw  str<  itJs.  in  the 
front,  llai  doAeotaon  ia  progrei^urolv  incn  astxl 
by  successive  portions,  till  at  length  pffi  <  tlvn 
lift  from  the  after  part  even  of  a  narrow 
piano  ooaaoa,  and  for  this  raaaon  nraat  bo  • 
failiiri:'  in  convfpipncr'  nf  imprrfort  support,  on 
the  entire  Hurface.    Wliat  direot-ion  doee  tiie 


deflected  under  stratum  of  air  takeP  It  ia 
I  ooppoMd  to  bo  on*  of  paraboKe  onrratnra,  but 

thl"!   form   terminates    too    il  riiptly.  Hje 
,  author,  by  means  of  particles,  atid  wind  ex- 
I  tended  filanMata,  oonaiden  tbo  eorfn  to  ba  • 
"  catenary  "  or  chain  curve.    With  this  the 
,  preesure  recedes  from  the  front  edge,  and  be- 
,  comes  more  evenly  distributed  over  the  follow- 
ing surface.    It  might  be  supposed  that  the 
aff<:>r  part  lost's  off rot  by  actinp  on  yielding  air. 
Sucli  would  be  the  case  if  Uj«  surtace  extended 
too  far  back,  out  of  due  proportion.    The  flat 
plan©  luirt  to  be  .set  ai  a  higher  angli'  to  got 
support  on  an  avera^  of  errors.    Oive  the 
aorface  tha  proper  ewntnra,  and  wbat  is  the 
POn.sequnnco  ?    TJie  front  or  fnt^ring  angle  is 
directly  lowered  because  the  pressuro  is  carried 
baolnmid^  and  mora  emnly  diitribnied  ovor 


the  surface,  and  as  the  front  has  then  leas  liw, 

this  greatly  reduces  the  "  drift "  or  force  ro- 
t  quired  for  propulsion.  There  is,  perhepe, 
I  another  oondition.  Tboni^  the  under  atmititni 

of  air  takivs  the  cur\'o  of  the  lower  nrfaco,  doee 
.  it  do  BO  above  it  ?    Probably  not,  but  perasta 

in  a  odmight  ooona;  In  tfala  oa«»  tbera  wodid 

be  I  parti  J  Tacuum  over  tlie  after  p  irt  of  tlM 

1  wing,  which  wonld  aaaict  the  lifting  effect. 
I     In  OMM  wlioraoffwy  oonoa  of  afford  noodi  to 

be  eooBomiMd,  it  ia  denrable  to  ascertain  wliat 
portion  of  the  catenarian  curve  ia  suitable  for 
any  sustaining  surfeoe  required.    Fig.  1,  will 
demooatrate  this :  a.a  represonta  the  astoat  of 
n  cfitenary  Fip      b  e  ;  the  entering  angle  of 
2",  b  d,  (he  leaving  or  terminal  angle  of  28". 
I  Hmm  aro  ttMuaod.  Short  tengtht  of  thow 
\  anglis  »rc  tdnpted     chords  to  the  curve,  at  in 
i  Fig  1,  keeping  the  baaea  parallel ;  the  inter- 
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mediate  portiuu  of  the  curve  is  scaled  up  bj 
offsets  from  the  bwie-liiie,  in  propoftion  to  the 
lize  f)f  the  surface  rcqnirt'd. 

In  all  that  tlie  author  has  written  on  the 
subject,  no  aUttdon  has  been  made  im  to  the 
application  of  a  motor  to  n  flying  madiine, 
booautie  ho  has  not  bwn  (iMc  to  .sw  th'O  pmc- 
tioability  of  any  known  arrungoment  to  winch 
it  could  be  adapted  with  a  prospect  of  sueeeM. 
Tho  idea  for  the  next  st<'p  haa  bc<>n,  tJiat  a 
gliding  machine  capable  of  oanying  a  man 
should  be  m  far  perfected  as  to  obtain  the 
Inn^^ttit  flight  possible,  dt>riv(Hl  fi-om  tlio  fnm' 
of  tiie  first  ioipul&Oi  and  then  by  his  own  oiTorti^ 
•MMftafai  horn  muoh  fivClier  he  oould  extend 
his  flight  by  his  oontinuous  exertion  in  work- 
Uip  reciprocating  propollorn  or  rotn*i>ifcj  "scn'w- 
vanos.  Probably  we  should  h-nv  »i  iirrived  at 
this  at  an  eeriy  date,  if  fotal  accidents  had  not 
happened  to  experimenters,  who  had  \n  pmr  tipt^^ 
entered  the  threshold  of  probable  succeitfi.  Wc 
should  then  have  aequlred  eoaie  d«te  for  fore- 
cAHtin;;  ]>ossibilitieB,  for  we  are  still  ignorant  of 
the  power  required  to  propel  anj  machine  (|aite 
suitable  for  fii^t. 

Mnthetnitibnl  feesanb  aadcricttlmaone  ha.v« 
gone  for  nothing.  In  no  branch  ( f  ^Hi-noe 
have  discrepancies  and  diflerenoos  been  so 
widely  emoeoaa.  Hie  enfehor  luw^  thenfaw^ 
been  difiidoni  about  attenptiqg  to  elneidete 
the  subjeot  by  figures. 

OoosaioiiaUy,  during  high  gales,  some  at- 
tempts have  been  made  by  the  wiiter  to  gain 
additional  knowledgo  by  various  models,  but 
t^io  capriciouA  forou  of  the  «-iud,  aud  its  OTer 
varying  direction,  baffled  any  definite  Tssulte. 
Tborefore,  for  tho  purpose  of  obtaining  a  pr>r- 
feoUy  ateady  current  of  air,  a  fan-blower  has 
been  empkqrod.   It  may  be  lenuurked  titat  the 

same  condition  of  ri^latiro  force  «>xisfs  flirouixh 
the  air,  if  either  tho  body  is  ru&hing  through 
air,  er  the  air  agsinet  the  body  at  a  rimilar 
Kpoed,  and  in  this  case  we  have  the  cxpori- 
mcntA  upon  atationaiy  models  ondor  direct 
ob.serration. 
"Hie  bloweir  is  nine  indies  diameter  nfc  the 


fans,  and  makes  1.700  revolutions  per  minute, 
ajs  drivvn  Iqr  »  foot^wheel  and  trcadle^  The 

exit  orifice  is  1^  in.  by  M  in.,  aud  the  speed  of  the 
air  iii^uijig  at  the  end  of  a  giiide  trunk  to 
ensure  parallelism  was  eithe  rate  of  26  miles 
per  hour.  This  current  nvjuired.  ell  the 
strength  tliat  could  bo  pxert<*d.  The  spf>od  of 
this  was  measured  by  a  Lind  anomouieter 
held  in  tho  Uaat,  and  veriliwl  by  xho^  dirsot 
fon-o  tjpon  a  plane  surface.  Tho  models  wrre 
held  by  t  wo  narrow  spring  olips  at  the  sides, 
wbioh  ooidd  be  adjusted  at  any  anf^o.  Hm 
axrs  of  »lie  clip>i  wero  pasHod  through  th**  <»nds 
of  two  long  arms  at  each  sid^  of  the  blower* 
case,  to  whidi  they  were  pivotted.  The  aboit 
lengths  of  tho  arms  at  the  back  were  con- 
neoted  by  a  shelf,  upon  which  counterweights 
were  placed,  exactly  to  balance  any  models 
phu!t>d  in  front;  those  were  limited  in  size  to 
tliree  inches  square,  in  onlor  to  Ix'  within  tho 
column  of  issuing  aur.  Tlie  weights  for  indi- 
oatinR  the  "Oft"  were  not  est  vpon  er 

aftaeJiol  t*)  tlie  nuHlels,  an  (hw  would  have 
interfered  with  results,  but  were  placed  upon 
one  of  tiie  side  arms,  in  a  cap  in  a  line  with 
the  axes  of  the  eiips. 

This  snmo  .nmmijemont  will  not  serve  for 
mmiRuring  the  forward  resistance  or  "drifU" 
Tbm  was  effeoted  by  a  -vertiod  swing-em, 
having  similar  adjastablo  clips  and  axe^, 
oeatial  within  the  oolumn  of  air  from  the 
noole  of  the  blower.  Wvom  a  rig^t  aa^e 
arm,  half  the  langtH  of  the  vertioel  ono,  a  soile 

prm  w!iR  wtspendod,  in  \rbich  the  weiglit-s  were 
pl;uxsd,  wiiicli,  of  course,  had  to  bo  estimated 
at  half.  It  is  not  pretended  that  these  nsnlte 
obtAinod  emild  bo  strictly  accurate,  by  reasoo 
of  the  small  size  of  the  surfaces  experimented 
with.  The  blower  dwuld  be  at  leeet  e^t  or 
ten  ftH^f  in  diameter,  driven  hiy  a  90  h.p.  iifiwm 
engine,  or  more. 

The  eoEperimento  were  (bet  tried  with  stif 
cardboard,  but  as  this  appeared  to  be  some- 
what deflected  by  the  vexatiotis  lift,  occurring 
mostly  at  the  front  edge,  tinpUte  was  sub- 
■litated  for  the  modsb. 


Desoription  of  Modsls. 

Angle  or 
Blse. 

Grains 
Lift. 

Grains 
Diilt 

1. 

Flat  plane,  three  inch  IS '^quare. .   •  .. 

6«» 

60 

40 

2. 

with  8{)«a  iiUivc  in  front     in.  thick  .. 

C 

60 

45 

3. 

„       einde,  three  inches  diameter        ..  4* 

6 

60 

30 

4. 

„          „    with  half  area  in  centre  cut  out  .. 

6 

60 

45 

5. 

Nine  sopsiposed  bands  slightly  concAve,  arranged  baekwsrds 

490 

240 

6. 

Three  inches  square,  curved,  ent«ing  angle  2^°,  terminal 

angle  30»   

800 

46 

7. 

Three  inches  square,  curved,  entering  angle  2",  terminal 

4i 

tw 
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No.  S  diowi  thai  a  spar  or  tUokneH  orer 
4iie  front  edge  dotw  not  int-<  rfero  with  the  lift, 
btttmuoh  inoTOMe*  the  drift.  We  may,  there- 
f«ii«,  infer  that  thia,  althongh  a  necv asity  in  aerial 
madiiiMa^  4mniM  ba  aa  tlim  aa  ocuuiatentwith 
strength . 

No.  3  shom  t^t  a  circle  has  the  Bame  "  lift," 
Irat  lata  drift  than  aatpiara  of  th»  aama  diai- 

nteter. 

No.  4.  With  a  oircular  orifice  having  hall 
tiie  area  of  the  circle  cat  out^  the  lift  w«a  not 
materially  altered,  but  the  ditfi  is  considerably 
increased.  This  oonfinns  an  pxpt^rimi'nt  tried 
by  the  writer,  with  a  plain  circular  kite  in 
which  tlw  half  ana  waa  aft«nraid»  cut  out, 
with  appannt  equal  eflldencf  termed  a  "  zing 
kit«." 

No.  0.  Hi*  aaa*  amoi^Maent  of  iraperpoAed 

rarfaces,  proposed  by  the  ivutbor,  in  the  first 
jaioe  ol  the  Aeronautical  Society  in  Juno, 
1866,  but  wltii  tiUa  differenee,  tliat  the  receding 
Btep-like  arrangement  would  tend  to  prevent 

interference  from  each  other  with  less  diatancp  in 
height.  The  lift  of  the  arrangement  is  reiy 
great,  and  ao  ia  the  drift,  ariahig  hoai  too 

many  odgo  reais-tanoos.  which  make  the  fiiflm 
too  unwieldly  to  be  of  mudii  use. 

UPHh  Noe.  e  and  7  die  leeolta  were  twj 

remarkable.  So  to  term  it,  there  was  a  degree 
of  life  and  anprpy  in  tlib  form  of  surfaoo  tluvt 
the  flat  did  not  poaaees.  On  thi'^  point  further 
lemarks  will  follow. 

A  ourious  eTpprimont  wa-?  tricl.  A  t}  r^-*.-- 
inch  aquure  was  balanced  on  pivots  as  shown 
in  Fig.  S,  with  half  the  area  of  one  ride  cut 
away  in  four  oponings,  Ipa^nnj^  five  narrow  ribs, 
the  open  side  was  wei^ted*  to  oompensate  for 
the  loaa  «l  material.  Ott  holdfaig  this  in  the 
bhut,  mfStk  iSb»  jSm/U  vertical,  the  blank  sdde 
having  greater  aroa,  wm  driven  back,  the  form 
taking  aa  angle  of  about  65-^.  As  the  axis 
was  brought  towards  die  horisental,  till  nearly 
paralk'l  with  fhnt  cttrront,  tho  opon  side  roee 
op  abm'O  the  other,  and  had  a  greater  lifting 
foine  Il»n  Hie  eSoae  one.  Tfaia  eaqtlaiiu  a  foct, 
that  many  person  .  n  ay  have  noticed  tluit  some 
rooks  at  moulting  time,  have  lost  most  of  the 
alteraale  feadien  of  one  winf?,  ro 

leaving  openingaj  bn^b  imtead  of  flying;  I<  i> 
sided,  there  is  apparently  no  loss  of  balanoo, 
the  support  of  one  wing  appears  to  be  as  good  as 
die  other. 

The  writ<>r  ha*  loni;  doubt<xl  whothor  flig]it 
can  possibly  be  effected  with  flat  aeroplane*. 
Hmto  ia  BD  BQoh  form  in  the  wui^i  of  hir&  d 
paasa^,  in  whidi  they  are  invariably  concavp 
b<a>oath.   AeropUne  or  flat  surface  ei^eri- 


memte  ero  alwaya  difficult  and  unsatisfaotoiy, 
from  the  lifting  foroe  perastently  occupying 
tho  front  od^.  TIio  aft<>r  part  of  tho  Hurfaoc 
doee  not  assist  much,  and  may  be  cut  away  or 
mutilated  witfaemt  detriment  to  the  weult. 
With  flat  snrf.'ux'^  wt*  niui<t  adopt  long  planes 
extending  laterally.  We  know  where  to  begin, 
but  not  where  to  end,  for  obtaimng  the  lieat 
adrantage.  The  vokfAe  teeret  and  tueceu  in 
flight  depends  upon  a  proper  concave  form  of 
the  supporting  surface. 

For  compariaon,  on  n  large  scale  if  thin  360 
i^rains  on  the  modol  surfivrti  of  1-lGUi  of  a 
square  foot  is  increased  in  proportion  200 
timeo,  it  will  give  » lift  ef  move  than  1  lb.  per 
wiTiaw  foot.  But  the  power  to  propel  at  25 
miles  per  hour  must  be  estimated  as  the 
''drift.**  'nua  is  45  grains  talem  ait  aOO  times 
is  equal  U>  1  JyQ  lbs.  at  2,200  feet  per  minute, 
equal  to  9,432  foot  sounds  or  about  1-11  th 
h.p.,  or  less  than  the  half  strength  a  man  is 
capable  of  exerting.  In  this  estimate  no 
allowanoo  i.s  mado  f(«r  tho  n'sintanc**  of  frame 
work  or  appendages.  The  webs  of  a  trial 
machine  be  abont  thvse  feet  wide,  in 

three  tiers  extending  twonty  feet  from  end  to 
end  udeways,  thi»  spreading  180  square  fe^ 
cf  stdfae*.  The  great  diAcoItT  yet  to  be 
overoomo  is  that  of  equilibritun  during  flight. 
More  than  thirty  years  ago  the  writer  of  this, 
made  a  winged  model,  duly  weighted,  which 
Rkimmrd  away  stoadily  when  lamiohed  from  a 
honso  top ;  ^fr.  Cliiishf^r  was  requested  to 
drop  it  from  the  car  in  his  next  balloon  ascent ; 
he  did  so,  and  reported  that  it  deeoended 
steadily  for  some  do^fn  ynrd-?,  then  tripped 
and  whirled  o\e«r  rapidly  till  it  leacfaed  earth. 

A  long  tail  or  expanse  of  stnfcce  aft  wider 
the  instant  control  of  tho  aoronanfr  must  Imj 
considered  as  indispensable  for  the  purpose  of 
steering  and  baJanrang. 


Mn  Hargrave's  Paper  on 
Sailing  Birds. 

To  Uu  Editor  of  the  Aeronautical  JocBNAL. 

Sir, — I  hardly  think  that  Lord  Rayloigh 
can  hare  fiUly  understood  Mr.  JUxfge^vef^  con- 
tention when  he  "  fnlly  agreed "  with  Mr. 
Maxim  that  the  simple  lifting  up  and  down  ci 
the  air  hy  waTos  could  not.  without  ai^  on^ 
ward  wind,  enable  a  bird  to  sn>tain  its  woipht. 
It  is  of  no  consequence  to  a  bird  whether  the 
air  witiiin  which  it  is  flying  ie.  or  is  not  eccora* 
panied  in  its  motion  by  tlm  WMiwater  or  by 
neighbouring  air,  and  if  any  simple  upward 
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dnuigbt  of  air  can  «iibU«  %  bM  to  support  itn 

woi^ht.  Uio  i:pvard  Hraiight  accompanying  tho 
\>&ck  of  a  wave  can  do  so.  No  doubt  tho  bird 
must  be  falling  relatively  to  ttw  air  in  wiiidi 
it  is  moving,  and  from  thsit  point  of  view  it 
mi^t  appcAT,  at  first  ngjut,  aa  if  it  must  olti- 
matetj  reach  the  water  belaw  it  which  is  ridng 
at  the  same  rat«  as  the  air.  Tliis,  however, 
iga(»««  the  forward  motion  of  the  bird,  which 
is  constantly  carrying  it  over  a  fresh  water 
amtmoB,  which,  though  moving  upwards  with 
the  same  velocity  as  the  last,  begnn  nt  a  lower 
level,  and  is,  consequently,  wiien  the  bird 
reaches  it  at  the  same  leTel  aa  the  one  it  haa 
just  left,  wliilo  this  lattor  go<»s  on  nnd  cloo>i 
reach,  at  the  crest  of  the  wave,  a  maybe, 
higher  level  than  the  bird. 

Tt  is  a.  ijn  r  '  ij  lostion  ii.s  to  wlioflior  th«^  hir5. 

when  moving  Uunough  the  air  at  the  same  rate 
as  the  waves,  wilt,  or  will  not,  fall  in  still  air 
at  the  rate  of  the  upward  draught  on  the  face 
of  a  wnvc.  If  a  bird  {i^iding  rlownwanls  at  a 
0(mstatit  velocity  in  still  air  g04>s  forward  at 
the  rate  of  the  wave  and  sinks  downwards 
more  slfjwlv  than  the  air  at  the  face  of  the 
wave  is  moving  upwards,  then  it  could  main- 
tain itself  in  this  upward  draught. 

It  niinht.  at  first  sight,  appear  a-s  if  Uii? 
question  were  the  same  «a  the  problem  as  to 
whether  a  bird  oould  fty  over  an  nndalating 
country  when  there  was  no  wind,  but  tho  for- 
ward motion  of  tho  waves,  and  consequent 
varialile  motion  of  the  air  over  them  makes 
the  problem  entirely  liifferont.  If  we  could 
assnino  that  there  was  no  tans;onti:d  force  be- 
twoen  the  water  and  the  air,  and  it  must  be 
quite  small,  the  problem  is  eeMntiaUy  the  same 
as  that  of  tho  motion  of  an  nndtilating  poimtry 
uuder  still  eir,  or  what  comes  to  the  some 
thing  the  motion  of  air  over  an  unmoving  un- 
dulating country,  and  on  everj'  hand,  by  T.ord 
Rayleigli  and  all  other  authorities  I  know  of, 
it  hi  conceded  that  a  bird  can  uae  the  upward 
dfWIght  of  air  blowing  up  a  hill  to  sustain  itself 
in  a  posit  ion  fixed  relatively  t^n  tlm  lull.  Now 
suppose  the  air  to  be  stopped,  and  the  bird  and 
hiU  given  a  velocity  equal  and  opposite  to  that 
of  the  anr,  and  wehnvo  exactly  Mr.  Haigrave'a 
case. 

Hie  real  problem  in  the  ease  of  the  Urd  is 

probably  much  more  compliciitcd  because  the 
motion  of  the  «ir  near  the  sea  is  not  merely 
up  and  down,  hut  is  almost  oettainly,  like  that 
of  the  mtav.  approximat^y  in  circles  as  the 
wnvo  passes.  The  bird  consequently  has  not 
only  vortical,  but  alternating  horizontal 
draughts  to  depend  en,  to  enable  it  to  snstain 
it^.-lf ,  *?o  that  I  have  no  doubt  Mr.  Hargrave 
ia  quite  right  in  his  obeervation.    The  only 


case  in  whidi  the  hbi  wmtid  be  nnnble  to  nae 

the  waves,  would  be  when  the  wind  wa-s  blow- 
ing at  exactly  the  same  rate  as  the  waves  were 
moving  forward ;  that  woold  he  the  kame  aa 
if  the  bird  were  tr^in^  to  fly  over  an  undu- 
lating country  when  no  wind  was  blowing. 
The  case  would  not,  however,  be  eractljf  the 
same,  because  there  is  a  tangential  action 
twoon  tho  water  and  the  air,  which  in  'be  cum 
of  the  wind  blowing  at  tiie  same  rate  as  tiie 
waves  would  set  up  eddies,  and  prevent  the 
lower  air  from  moving  as  fast  as  the  upper  air, 
and  migbb,  in  a  variety  of  ways,  make  it  quite 
possible  for  those  destenraa  ndliaers  of  dilfer- 
(Mioes  of  wind  notioa,  Hie  aeehirdii  to  fly  with* 
out  exertion. 

I  feel  the  move  intenated  kn  this  qnastaoD. 
b<x^aa%e  from  the  time  of  my  first  taking  on 
intort-st  in  r.ilienthal's  experiments,  I  havo 
looked  forward  to  the  poeinibility  of  human 
beings  ntiliaing  the  trade  winds  blowwg  u^  r 
the  sea  as  a  means  of  locomotion.  Tl\e 
irregularity  ot  most  winds  renders  their  utilisa- 
tion by  mankind  nhnost  hopeless,  but  the  vega- 
laritr  oi  the  trade  winds  and  of  the  waves 
they  prodooe  makes  their  utilisation  quite 
possible. 

Yours  truly, 
GEO.  FRAS.  FITZGERALD. 
Trinity  College,  Dublin, 
lOii  Apcil.  ISQO. 


Count  Zeppelin's  Air  Ship, 

While  thf  Aeronauttcal  Joi/rxal  is  in 
the  press,  the  news  of  the  first  trial  o£  Count 
Zeppelin's  Air  Ship  has  nrrived,  and  it  is 
reported  that  it  has  travelled  from  Lake 
Constance  to  ImmenstaHt,  a  distance  of 
35  miles,  with  safety.  Any  further  comment 
on  this  fsseinndng  oxperiment  must  be  held 
over  until  tho  next  number  of  the  Journal, 
when  it  is  hoped  that  it  will  be  possible  to 
publish  a  fall  and  reliable  aoooant  of  tlio 
initial,  and  perhaps  subeeqaent,  experiment* 
with  tho  greatest  air  ship  otst  launohed. 


NOTES. 


The  Duration  of  the  Lifting  Power  of 
Balloons. —  l^p  to  the  present,  no  very 
metho^oal  adentifio  inveatlgatiene  have  been 

carried  out  to  ascertain  tho  time  that  a  bidloou 
of  a  given  size  can  remain  in  the  air  withont 
,  losing  its  lifting  power  j  and 
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contemplate  long-distauoe  ascents  estiiDate 
t1i0  lift  of  the  baUoon  bj  mere  gaeaswork.  It 

18  probable  that  Mrin^Kur  Au<1ii'  vtry  much 
OTor-esiiiUAted  the  time  his  biUlooa  would  i«> 
nam  in  the  atnuMpfaerow   The  ballooD  ia,  how- 

<?rer,  at  last  beginning  to  roooiTe  the  applica- 
tion of  icientilic  nicthods  of  enqoirv.  und  a 
step  in  the  right  direction  in  being  made  at 
Bariin«  where  a  joint  cuiumittee  of  MfOIUMlti 
and  .sciVntf«its  hnr>'  roltt  cti'il  fhf»  monn'i  tncon- 
fitruct  a  hngo  builoan  ui  Jls,(AtU  cubic  iuet 
capooity.  The  oar  of  tliis  ballooa  is  B  feet 
Hqiiare  and  ncconuru  d  if  in^  fivp  pervon><,  'bleep- 
ing accommodation  boiiig  provided  for  three. 
^Iho  principal  object  of  the  asoent,  which  is  to 
take  place  thts  Miimy..  r,  is  to  n-r.'rtaiii  flic 
time  the  ballooa  will  prt- .scrru  its  lifting  power, 
thoQ^  it  is  hoped  that  during  the  nsoent 
fiin^TiI  ni!'f<(.roloi;ica!  nud  other  >icioiitific 
'obserratioas  will  be  taken.  It  is  expected 
that  the  joaroey  will  tai>t  several  days,  and 
provisionii  tm?  to  bs?  !«k<-n  fiT  i^n  (livs.  Tlie 
rfHult«  will  certainly  be  awaited  with  interest, 
but  the  ab^iolute  determination,  of  the  tim«>  a 
balloon  of  a  given  sise  will  fonudn  in  the 
atmo'ph'T"?  jnu-it  d.'p<:uid  very  munh  on  i]w 
meteorological  coaditioos  eneountortnl  during 
the  asoent,  and  would  zeqnire  n  prolonged 

■scrips  of       1  •■vat  inn  ^. 

Lady  BalloonistS. — it  is  not  unlikely 
-that  in  the  fntaro  ballooning  may  become  a 

favourite  p,is!iii!'    nf  Sw-m.',  ind'^od, 

haTe  already  shown  signs  of  an  intense  thirst 
to  breathe  the  uppor  atmosphere,  filmne  years 
ago,  a  lady  called  on  the  writer  of  these  nuti'-. 
and  a,sked  him  if  he  could  give  her  "  lodging) 
in  a  balloon,"  M  she  wiah^  to  ascend  orery 
evening.  Being  an  actress  on  the  London 
*''t:-'rr,  ^hc  wishe<l  for  tJie  stillnos-*  of  the  upper 
air  to  recover  the  nervous  exhaustion  her 
pnbiio  profos.<don  exacted.  She  had  also  lost 
her  oomplexlon,  and  thought  that  nothinp; 
woi^d  bring  it  back  but  the  tonic  air  Uuii  h 
imbibed  from  a  balloon.  She  had  only  one 
fear — that  was  she  sufTerf  d  frniii  t  old  f  "ot.  and 
had  just  a  misgiviug  that  the  journeys  might 
add  to  this  disMnf  ort.  The  writer  asked  her 
whether  she  wislied  to  ascend  in  -.i  free  h.illoon 
or  a  captive  one,  ming  the  word  free  in  its 
accepted  Mnse  in  connection  with  ballooas, 
when  she  exclaimed  "  Oli,  nnf  in  ;i  fro<'  on.-,  it 
would  he  ao  crowded."  She  bad  an  income, 
and  could  afford  a  private  one.  In  the  case  of 
iSuB  lady,  probahlj  enthusiasm  was  Txmli  ring 
on  nieiitnT  derangement,  there  ar»'  hf>wi'Vpr 
many  examples  of  ladies  of  distinguished 
mental  endowment  who  become  aeronauts  for 
the  leike  of  advanrinrf  knowled^^t-.  In  tiiis 
txranliy,  Miss  Bacon  bos  won  admiration  by 


her  courage  in  tiharing  tlie  periU  of  her  father's 
seientillo  balloon  voyages,  and  has  contribnted 

to  the  usefulness  of  tln-s*'  t  xpt  ditions.  One 
of  the  latest  efforts  of  lady  bailoonists  is  that 
of  Miss  Klttmpke,  of  the  Paris  Observatoiy, 
who  started  in  a  balloon  to  observe  the  eclipse 
of  the  sun.  Aooording  to  the  "  Daily  Tele* 
graph,"  Mi.s8  Klumpkc  failed  to  accomplish 
tho  observation  she  intended  to  make.  It 
appears  she  f.t:u-t<>d  too  late,  barely  an  hour 
before  the  cuiiuueuc<>ment  of  the  edipae,  and 
did  not  rise  sufficiently  higli  above  the  dotida 
to  he  able  to  make  obsen'ations  of  tho  corona, 
llie  elevation  reached  was  only  three  and  a 
I  half  kHometres,  whereas  Hiss  Kliim|ikie  haa 
come  to  the  conclusion  that  biUlo<m  observa- 
tions of  s(4ar  phenomena  will  generally  require 
a  hei^t  of  flv»  kilomettes.    At  this  altitode, 

Mis8  Klimipke  fliinks  (Ii.it  it  will  be  an  easy 
nuittor  to  obtain  photcgrapbs  of  the  sun  ot 
great  seientillo  valves  Bat  thongh  the  vmdn. 
ohjeotof  these  asomtawas  not  realLs«  d.  yet,  it 
appears,  that  some  valuable  meteorological 
data  were  obtained.  The  Dudiess  d'Uises  is 
also  an  ardent  balloonist,  though  in  her  oa«»»  it 
appears  to  be  the  pleaviire  of  tho  aerial  voyage 
that  attracts  her,  and  not  scientific  investigar 
tion.  She  has  lately  taken  a  three  hom^ 
i  trip  in  a  .stiff  bre<'/,e,  piloted  by  M.  Mallett, 
I  The  start  was  made  from  Saint  Denis,  and 
tho  landing  safely  acoompljsfaed  at  Montacgia. 

The  Pwii  BalloOD  Raoas.— Aooording 

to  the  "  Morning  Herald,"  tho  recent  long 
distnace  balloon  races  has  be^  succestifuUy 
accomplished.  It  was  won  by  M.  Balaan,  in 
his  balloon  .Saint  Louis.  Tlie  aeronaut  had 
remained  IH^  hours  in  the  air  without  descend- 
ing. M.  Jacques  Panre  came  in  second,  with 
17  hours.  This  race,  however,  does  not  nm 
the  record  at  all  close,  since  M.  Gastillon  St. 
Victor  has  still  the  record  of  W  boors. 

The  Descent  of  a  French  Balloon  and 
Kite  in  England. —  One  of  the  French  un- 
manned balloons  with  self-rocordini^  iavtrn- 
ments  f«^lonMay9th  into  a  tree  on  the  farm 
of  Ifr.  Horton.  Little  Lei(^t  near  Northwioh, 
Cheshire.  In  the  basket  containing  the  re- 
cwdiog  instromentit,  letters  were  found  from  a 
French  observatmy,  offering  a  reward  for  any 
person  finding  and  diqtatohii^  the  inrtnuDMit 
to  the  owners.  • 

Mr.  E.  IbbotsoB  recent^  addressed  a  letter 
to  the  "  Standard,"  describing  the  fall  of  a 
large  French  kite  in  afield  at  Bunnarsb,  Kent, 
about  a  mile  and  a  half  firom  the  sea,  during 
the  gale  of  February  10th.  The  kite  was  three 
feet  wide  nnd  nine  fe.  t  long,  and  had  about 
throe  hundred  yards  of  tail  attached  to  it. 
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The  raetor  of  tho  parish  at  once  communicated 
wit<h  the  owner,  and  obtaiiie<i  tho  following 
infcrt-mation.  Tlio  kitv  broko  liidrift.  from  tho 
grounds  of  M.  Delcourt,  CbiUut  des  Voguoa, 
Pas  de  Calais,  at  six  p.m.  on  February  10th. 
A  sliepherd  who  w;i.s  l(K)king  nftor  hw  shoop 
came  to  the  end  of  the  cord  which  he  picked 
op  and  begui  to  wind  vp;  after  *  long  while 
he  arrivetl  at  a  (h't<h,  in  which  lay  the  kito. 
The  cord  was  lying  in  a  8.W.  to  N.£.  direc- 
tion, and  had  heen  trailed  Uirough  the  aea,  and 
over  tho  t«'U>grapli  wires  which  nin  aJong  th(» 
sea  ooast.  Hie  kite  was  packed  and  retiuned 
to  tibe  owaen,  who  not  ooljr  paid  aU  the  «s- 
penses  inoiiRed,  hut.tibeF^y  rewarded  tliB 
finder. 

Vap  Balloons  and  International  Law. 

— A-  l^al  correspondent  in  the  "  Standard," 
recently  oommentod  upon  tho  debated  qooatioa 
aa  to  whether  the  war  balloonist,  when  cap- 
tured, is  liable  to  bo  court  martiallod  or  cap- 
tnnd  and  phot  aa  a  spy.  or  should  be  treated 
as  a  prisoner  of  war.  Qprmany  has  been  tho 
chief  eiqKMient  of  the  sterner  view.  In  the 
BVaneo-PmiMiaB  War,  M.  Vmeeke  and  aooM 
other  b.-illoonLstj5  who  dpsccnrlod  in  'navarla, 
and  were  taken  ci^tiTO,  were  sent  to  a  nulitajiy 
priaon«  M.  Nbbeoonrt,  'made  captive  onder 
similar  circumstaiu-cs,  was  condt'innpfl  to 
dettbh,  although  the  sentence  was  afterwards 
oonnnnted  to  one  of  fbrtreea  iiii|irMuiiiBen^ 
In  no  cixaa  does  the  extrerae  sentence  appeal 
to  luive  been  carried  out  on  a  balloonist,  ^le 
in<H«  lenient,  and  surely  reasonable  view  ia 
reprBeent^otl  by  Article  M  of  the  Brussels  De- 
claration of  1874,  which  provides  that  "indi- 
viduals sent  in  balloons  to  carry  despatches, 
and  generally  to  keep  np  oommwniBatioo  be- 
tween the  different  part^  of  an  army,  or  of  a 
tenitofy,"  are  equally  with  military  tom. 
«hai|^  with  the  dn^  of  penetiatlng  tho 

f^nemy's  linos  to  ctilloct  infomiafion,  entitled  tO 
be  treated,  on  capture,  as  prisoaers  of  war. 

Obituary, 

MONSIEUR  DAGRON. 
*  La  Nature  "  informs  ns  of  the  death  of  M. 
Dagron,  an  aeronaut  of  the  siege  of  Pari*,  and 
the  inventor  of  the  mionaoopio  photography. 
This  ingonioTi*  ]irocn'w  added  considerably  to 
the  usefuliiesa  of  the  aerial  post  during  the 
i&TBaliiMnt  of  the  Fk«n«h  oapitaL  Tho  tfaiy 
«crap«i  of  papor  on  which  tho  foiTf^-pondence 
wa-s  photographed,  was  so  exceedingly  light, 
that  one  p^wm  naad  to  cany  ofw  fifty 


thousand  messages,  iduoh  were  read  off  at  tho 
poet  office,  by  means  of  an  optical  projection 
appcu^tus.  It  is  a  fact  that  the  fifteen 
hundred  thousand  messages  sent  daring  the 
siege,  could  have  heen  onnled  at  oneo  by  ono 
bird.  M.  Dagron  was  horn  at  BeauToir,  and 
attained  the  age  of  eighty-one.  As  "La 
Natora  "  raoiailu,  hianano  daaervea  to  ho«»- 
meinhflnd. 


Foreign  Aeronautical 
Periodicals. 


L'Akeonatttr  (Paris). 

April.— ^6s^cib&  dee  5  Mara,  et  6  Avril.- 
Cmnnranication  par  H  .F.  Rouz,  ''Le  Vbldin 
Oiseaux  Explique." 

May  — Stances  des  19  Avril  and  3  Mai. — 
Diacourspar  M.  Eric  Stuart  Bruce.  — Com- 
mvnication  par  M.  Orimoin  SanBon,ing^niear 
du  Cineorama  I'Elxposition. — N^crologie»— 
Madame  Vvo.  Uureau  do  Villoneave* 

I  La  France  Abriknne. 

1  1 — 16  April. — £xpo6itioa  Uuiverwille  do 
1900.— B^temMit  des  Goneonn  Nationanx 

'  de  Colombophilic. — Lo  prt'sent :  C.  .Tobert. — 
Aerostation,  Exposition  Universelle  de  1900i 
— La  Colombophilio  Alg(?rienne  :  R  CftOW.— 
Exposition  Annuelle  des  Avicultures  Fran- 
{ais:  M.  Dagoor.— CSolombophilioMiBtaire: 
KCaiU^. 

15—30  .ipril.— Aeronantiqno  B^tvoapeo- 

tivo  :  Docteur  Ox.— Conil^ttons  La  Nature. 
— Un  Frogr^a  en  Colombophilit^ :  E  Cailh'-. 
— Tribune  Libre :  A  propos  du  Grand  Prix 
de  I'A^ro-GlnbL— Pbrtio  Litt^ratre;— Lo 
Pigeon  de  Coulmiers. 

1— 15  i/at.— L'Aeronautique  au  jour  le 
jonr. — Fl^thore  d'Ezperimentationa.— Ballon 
DirigeabloetPoiaaon.— A  propos  du  dernier 
accident  survenu  aux  Atoliers  de  Meudont 
U.  Jobert. — La  Colombophilie  au  jour. — 
Notre  ^levage  on  1900:  E.  CailM. 

15—31  May.— La  Colombophilie  au  pay» 
des  Tzars :  Docteur  Ox.  Lie  Point  d'Appoi 
—La  IVanoe  Alrionno  en  Nonnaamot 
Reunion  Solennelle  de  la  Federation  ii  Rouen. 
Revue  de  Presse  Etrang^re.— Avril,  1900^ 
Aeronautical  Journal. — Muie.  C.  Jobert 

t  an  15  JWn^Lo  Yont.'-Cmnte  Jvlea 
Carelli.— Une  FSte  in  time.— Ia  IVnnioo 
A<5rienne  k  I'Etranger. 

L' AxBOPHTLE<  Paris  ). 
ApriL — Portraits  d'Adrooautes  Cmteai- 
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Commission  A^roBAntiqiie  Internationale 
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iLLtrSTRIRTE  AKROKAUmCOZ  iillTHKlUJKOKI 
(Strassburg). 
BdUon  photogrammetrie :  K«  Y.  Bassas* 

ASronautik. — Verbesserungen  au  der  Ballon- 
zerrei?5svossichtung  :  Erust  Uauptmaon. — 
Die  Aubsichtea  Leutbarer  Ballon*:  Haupt- 
mann  Hermann  Hoernes. — Eiqneuer  Al»wurf 
haken  f'ir  Uegistrirballons :  Pruf.  Dr.  H. 
Hergesell.— Qraf  von  Zeppelin's  Luflscbitl 
—Englisdie  Lnlteehiffer.— Abtheilm^en  on 
f?u"i  Afrikanischen  Kriege.— Die  r..v.ifliuiipcn 
Zwischen  Mfteorologie  und  Luftachitlahrt. 
Todtenschauft-Gotelieb  Wilbelm  Daimler: 
Henry  OoxwelL 
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April  4.  Ma$uh*sUr  GMrrflM.—**  Aerial  Leeo- 
motioa."    LaetnrB  hf  Mr.  HsHav 

Wilde. 

6.    Public  opinion. — "  Dangers  to  Bal loons." 
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of  the  Air."   Letter  by  E.  Wilson. 
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Machine." 
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May  It.   Wettmha«f  GaaiU$.'»" "Wmt  Balloons 
at  the  Fnrnt:"  A  Talk  with  Mr. 

A  B.  Delmard. 
Jona  X.   Goliien  PMay.—**  Dropping  from  a  Bal- 
loon." 

MeCtmn's  ifafiufm.—**BwpBdmM»  la 
Flying."     (lUoatrsted.)     By  O. 

CUAfJOTB. 

3.   PM  Mall  Gasette.—"  Coming  Trial  of 
a  Navigable  Balloon." 
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The  following  List  of  Applications  f  r  Patents 
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in  Flying  Machlnee. 
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5,092.    1'.  A.  Albxandbr.  of  the  Experimental 

(Works,  Bath.  Improvements  In  or  connected 
with  Air  Ppopeliopo. 
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NOTICES  OF 

&)gt  %mmntml  $0tutg. 

A  meeting  of  the  Coonoil  was  held  on 
Jnly  17th,  at  tbe  Soekfy  of  Arts,  when  the 

following  gcntlomcn  weie  deoted  Members 

<rf  the  Society  : — 

Mr.  CiiAALBS  Grooxbridge. 

MONSIEUB  EUOKN  8>'BRTCUK0PF. 

Read  letter,  dated  June  17th,  firom  Mafe- 
king,  from  Major  B.  h\  S.  Baden-Powell 
resigning  the  post  of  HoiUHNUcy  Seeielaxy  of 
the  Aeronratical  Sodefy* 
Bbsoltbd — 

The  Council,  whilst  accepting  with  regret 
the  resignation,  take  this  opportunity  of 
recording  the  very  vnlnable  services  rendered 
by  him  to  the  Sociwty,  which  he  virtually 
z«-estabUahed  from  the  time  he  accepted 
the  Honorary  Sccretarj-ship,  and  csfHjcially 
by  his  inaogarating  the  new  quarterly 

AeronMiiiflU  Joonial.*' 

Proposed  by  Mr.  E.  P.  Frost, 

Seconded  by  Mb.  Uuum  Maxoh, 

That  Major  Badaii>Pow«il  be  eleeled  as 
President  of  the  Aeronantical  8ooi«ty  of 
Great  Britain. 

Carried  unanimouBiy. 

Proposed— That  Mr,  Erio  Stnirt  Brace 
be  invited  to  accept  tho  post  of  Honorary 
Becretary  of  tho  Aeronautical  BocieW  of 
Great  Britain,  in  plaeo  of  U^or  B.  F.  S. 
Baden-Powell  resigned. 

Oanied  onanimoualy. 

ERIC  8TUABT  BBUOE, 


'  It  is  found  necessary  to  call  the  attention 
of  members  and  others  to  Role  45,  which 
states  that  "  Every  paper  which  may  be 
{weeentcd  to'  the  Society  shall,  in  conse- 
quence of  such  presentation,  be  considered 
as  the  property  of  the  Society,  unless  there 
shall  haTO  been  any  premtui  engagement 
with  its  author  to  the  contrary:  and  the 
Council  may  publish  the  same  m  any  way, 
end  at  eny  time,  they  may  .think  proper. 
But  should  the  Council  refuse  or  neglect, 
j  within  a  year,  to  publish  such  paper,  the 
!  author  shall  have  a  riglil  to  copy  the  same, 
I  and  publidi  it  nndttr  his  own  direotione. 
No  other  person,  however,  shall  publish  any 
paper  belonging  to  the  Society  without  the 
previone  ccmseni  of  the  Goniioil." 


As  it  will  be  noticed  that  the  words  "  All 
rights  reeerrad  "  appear  for  the  first  tfane 

on  the  current  number  of  the  "  Aero- 
nautical Journal,"  the  Editor  wislios  to 
explain  that  tins  notice  is  not  intendud  to 
divert  criticism  of  its  contents  or  legitimate 
quotations  from  its  columns,  but  merely  to 
maintam  Rule  46  quoted  above,  valuable 
papers,  which  are  thu  property  of  the 
1  Aeronautical  Society,  having  recently  been 
copied  in  their  entirety  from  the  Joomal 
without  the  consent  of  the  Council. 

The  Resignation  of  Major 
Baden  -  Powell  from  the 
honorary  Secretaryship  of 
the  Aeronautical  Society. 

As  will  be  seen  by  the  published  Minutes  of 
the  Council  Meeting  of  the  Aeronautioel 
Society  of  July  17tb,  Major  Baden -Powell  Ins 
resigned  the  Honorary  .Secretaryship  of  the 
Society.  This  uewi  will  be  received  with 
regret  not  only  by  the  nienibeis  of  the  Society, 
but  by  all  those  in  this  country  or  abroinl,  who 
have  nad  the  privilego  of  tntercourtic  uud  cor. 
respondence  with  hini,  and  who  have  appre- 
ciated  his  ever  readiness  to  give  infomiatioii 
or  adTioe  on  those  aerial  mbjeets  to  which  he 
li.ifl  devoted  80  much  of  his  energieB.     But  the 

I  li;rm  of  hifl  Secretaryship  has  b«ea  sufficiently 
long  to  place  the  Aeronautical  Society  of  Great 
Britain  on  a  secure  and  lasting  basis,  and  the 
Presidency  of  the  Society,  whieh  has  been 

i  eeoonled  mm,  is  an  honour  that  is  well  von. 
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The  scientific  world  lately  reroivt-d  with  the 
iiiortt  intense*  satisfaction  the  uew«  that  Sir 
\V  illiarn  Crookes,  that  inont  i  I  lust riouB  Member 
of  the  Council  of  the  Aerouftutii  nl  Society,  bad 
Bcc«pted  the  Honorary  Scer^taryKhip  of  the 
Royal  Jn=titiifioTi,  It  is  nt'oUeKa  to  Btatt- Iiow 
brilliant,  profuse,  and  far-reaching  have  b«cn 
the  diBcoverics  of  thia  profound  scan  liLT  after 
truth.  Maopr  of  them  are  reflected  in  the  appli- 
cations  of  science  to  the  want*  of  daily  life,  snch 
a«  the  familiar  incandescent  lamp  maiic  [possible 
by  the  profewor'a  rcaearchea  in  high  vacoas, 
while  *'theCn}okeBTahe,'*as  the  vita!  neceaaity 
uf  the  Ilontgcn  radiation,  han  add*  1  wt  ll-ni^»li 
infinite  rehources  to  the  practice  ol  iijuii»jrn 
Btircery.  Aa  waa  stated  by  a  high  scientific 
authority  on  the, occasion  of  the  jubilee  of  the 
Koyal  Institution,  there  is  probably  no  insti- 
tution in  the  world  that  hasexteii  le  l  -cit  nce  so 
much  as  has  the  Koyal  Inatitution,  and  it  rests 
indeed  on  solid  foundations  of  prestige.  But 
the  liappy  choice  of  its  present  Ilonorary 
Secretary  is  destined  to  add  a  new  lustre  to  itis 
proeeedings,a&d  enliam  .  its  world.wido  fsme. 

Major  Kaden-l'owcll  has  been  appointed  by 
Cienorul  Pa^et,  Itailway  i>taff  Uthcer  at  Warm 
baths,  Transraal.   

Mr.  Kric  Stiirtrt  HniT,  the  HitrKirr.n' Secrct^iT v 
of  the  Aeronautical  Society  of  Great  Britoio,  hua 
been  elected  Membre  d'Uonneiir  of  the  Paris 
Aero<Clnb. 


The  Aeronautical  Society  of 
Great  Britain, 

An  cmliiuiiy  muotinj^  uf  the  AtxtiOAUtical 
Hucttiey  WW  held  ai  the  Sooiety  of  Arts*  John 

Stm-tt,  A-I.  Iplii,  on  Tuesday.  July  17tb,  1SKK». 
Majur  11.  C.  lloberta  ooeupted  the  chair. 

The  Chaibman:  Ladies  aiul  Qsinltemeu,— 
I  have  to  im'onn  you  tiiat  tho  nason  of  the 

dt'lay  in  calling  this  mcM^ting;  was  partly  on 
.iii-ouMt  of  the  absence!  <>1  am-  Uonorur)' 
>->  <  n  t;urjr,  Major  Boden-PowelU  whom  we  luid 
liupid  at  fmi"  tiiiK'  would  liavi-  Ik. n  .ihl.  to 
bu  prosont  at  this  meeting.  We  must,  how- 
oTor.  look  forward  to  seeing  him  at  a  future 
time.  TIhtc  \v.i>-  ;lIso  anofli^r  r<'  iMiii  for  the 
delay,  beca.uM}  our  Hononirj-  SeoreUuy,  Mr. 
Erie  Bruce,  has  been  over  in  Paris  addrBhsing 
the  mootiug  of  the  Aeronautioal  Society  there. 
He  has  been  there  for  many  ww«k.i.  and  hius 
written  out  for  wa  sntisfaetion  a  brief  ussay 
of  what  he  read  then.  I  sbUI  not  dctmn  you 
:\uy  flirt li<r.  bwaM«'>  have  a  long  mo<?ting 
ix-ion-  !)->,  and  1  wiU  now  mk  Mr.  Uruc^  to  my 
a  fyw  words. 

Mk.  Ki:tr  SiTAiM  BiirrE :  ]  ti.ivo  to 
iiuuounce  to  the  meeting  of  tbiv  Society  to- 
night, news  that  I  hare  just  roooJTod  from 
Major  IJaden-Pow<»lI.  ilai'vl  .Imir  ITtlj.  M.ifo- 
tang.    In  tho  letter  which  ho  has  addieased  to 


I  me  ho  ^nv'-  tJiat  lie  wishos  to  send  in  his  ro- 
!  ^signation  »ik  tiie  iionorary  Secretary  of  this 

Sootety.  I  feel  sure  that  all  th»  menbets  of 
j  the  .'^fjti'  ly  r.oMVP  this  nowfi  wiUi  very  pr-it 
I  rogrwt.     I  do  not  tliink  that  any  Secretary  of 

any  Soci(>ty  has  ever  dome  so  nod)  in  so  short 

a  time  .ift  Major  Baden-Powell  Iia-s  done  for 
i   the  Aerouauticai  Society  of  Great  Brittuii. 

It  is  not  exaggerating  the  trotll  when  I  wit 
I  that  the  Aeronautical  Society  of  Great  Britain 

hold.s  as  important  u  position  in  the  scientific 

world  as  any  scientific  society  in  this  motro- 
j  {Mils.  Therefore,  I  think  we  shall  all  regret 
'  liis  ,il)>*  nfe  as  ITunorjiLry  Secretin",  «nd  I  am 
j  afraid  it  will  be  a  secretaiysbip  tliat  wiU  never 

be  replaced. 

:       'Hi.-  (^uaikman:  I  beg  to  announce,  l.-wlies 
and  gcutlcmoQ,  that  since  we  roooived  .tlm 
letter  from  Blajor  Badeii'Powell  resigning  the 
post  of   Honorary   Secretary,    wo   have  in 
Council  Meeting  paased  unanimously  a  pro- 
I  position  that  ho  be  eteeted  as  Pkosfdcnt  of  the 
j  Society.    This,  1  think,  will  bo  very  gratify- 
I   11):^  to  all  <if  ti's,  f'sppTially  wlii'ii  We  know  the 
'   troubio  lie  hai  tak'  ii  in  turry  'm^  on  the  aJfairs 
of  the  Society  for  so  long  a  time.    We  have 
noxt  to  call  upon  Mr.  Hiram  M;ixini.  who  will 
rciul  u  paper  on  the  subject  of  t-lie  Balloon 
Experiments  oairied  out  hf  Ooaat  ZeppeliB 

in  the   airship  nf  wliioll  W«  hftTO  SOeU  MOie 

account  in  the  papers. 

THE  ZEPPEUN  AIRSHIP, 
fiy  HiOAM  Stbveks  Uaxim. 

I  have  boen  asked  to  give  my  opinion  in  n- 
gard  Ut  the  value  oi  the  cxperinwute  of  Count 
Zeppelin.  I  have  made  a  olose  stu^  of 
balloon.s  for  many  years,  and  have  followed 
ver\'  ridsoly  th<»  experiiii' nf s  <>f  G.i.'^tnn 
Tis-sandier  and  Conuuandaut  Ken;ird.  In  Uie 
ezperinionte  of  Gaston  Tiaaendier,  the  balloon 
1  was  made  cigar-f^hape.  hofli  viuh  being  prn'-fi 
cally  alike.  The  prop<>Uing  torce  was  a  scrc^w 
driven  by  an  eleotrioal  engine.  1%e  mMfaine 
was  verj-  carefully  made,  ajid  vr;is  probably  a,s 
beautiful  a  piece  of  woriunansliip  as  ever  has 
been  turned  oat.  Xt  was  inflated  witli  pore 
h.vdrogen.  Wben  it  was  tried,  it  rose  in  tlio 
.■lir  to  perfeotion,  and  moved  at  a  low  velocity 
by  moans  <rf  its  own  screw  imd  motive  power, 
but  the  velocity  through  the  air  was  consider- 
ably le«u  than  the  velocity  of  the  air  iteulf, 

IcoU'^equoutly  it  moved  along  with  the  wind 
veiy  much  like  any  othsr  baUoon.   Other  , 
p<«rimerit.<  wore  madn.  and  it  w:is  found  that 
the  aigar«hape  was  not  so  favourable  as  a  fishr 
shape  balloon.    Osptain  Benard  ooastrooted 

several   IkiJIooiis,    (ho   gn-.it.  i    ij:ijt   of  which 

weiv  fiah-shsfo,  that  isi  f uU  f urwani  and  slim 
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and  taporiiij^  aft.  In  tlio^o  halltion-;,  flio  very 
best  accumiihittirs  and  olovtrical  engines  wer« 
employ^  for  propelling  a  screw  of  Uu|^  dift' 
iiit  t.T  tliiU  was  used.  On  ono  ooca-sion  in  a 
drnd  ciilm.  the  balloon  ascended,  travelled 
iiome  tliroo  or  four  mi|<>s,  and  returned  to  the 
point  of  departure.  It  ^v  i-  linwvn  dnwii  liy 
rope**  and  put  back  into  the  alied,  whore  it 
haxl  been  built,  and  tliL*  is,  I  Ijeliove,  the  only 
instMiee  in  tlie  histoiy  of  th«  world  wKerp  a 
bftlloon  has  roturnod  to  the  point  of  departure. 

Miiny  other  experiments  have  been  mad** 
hy  C'uptain  Renard,  who  i*,  oa  is  well  known, 
employed  by  the  French  Government,  ,mrl  who 
has  unlimited  me«n»  and  asntitaaco  at  hh 
disposal. 

But  in  no  case,  except  in  tho  one  just  men- 
tinned,  haa  he  F-uccoeded  in  making  his 
ImHooiis  nUum  to  the  point  of  dopjirture.  It 
W!is  told  mo  by  one  of  hi^  u,.si^t;wntfi  that  tho 
balloons  only  tniveM<^il  iiKo  it  tour  nn'oH  ati 
hour,  and  as  the  wind  always  blows  a  litt!'> 
maiT>  than  four  mileii  an  hour,  they  wero  san> 
to  travel  ^villi  (li  ^  v  in  !  oxadJy  OH  all  othei 
biUloonH  luul  done  bcfon*. 

In  f^gard  to  t<he  recent  exporimmtB  of 
fount  Zeppelin,  it  appears  that  a  very  lar^i- 
and  expenisivo  balloon  was  constructed.  To 
prevent  all  tho  from  |»ottiug  into  one  end 
of  its  elongated  form,  a.s  often  happona,  a.  con- 
sidi  ruble  number  of  compartments  wore  em- 
plovi'd.  ojioli  of  which  was  filled  with  hydrog<'n 
jQa.s.  Instead  of  u^^ing  an  e^lectrical  engino, 
its  h  id  b«H»n  cniploytHi  iji  Fririce,  he  usimI  a 
much  stronger  and  lighter  motor,  viz.,  a  petnv 
leum  engine.  Tbo  EVenoh.  wbilnt  acknow- 
ledging that  a  petroleum  engine  der*'!npi>d 
moro  power  for  its  woight  tlmu  could  bo  dom* 
hy  eloctricity,  appeared  to  be  afraid  to  'em- 
ploy it  on  aocount  of  the  grant  liability  of 
igniting  the  gas  in  the  balloon. 

tn  tho-fir»t  acoonnta  of  theae  German  ex- 
periments, it  was  said  that  the  balloon 
tnivellcd  '^0  miles.  W»>  tlion  hc.nr  tiiat  it 
tnivelleil  a'  out  thn-c  milfv,  and  w:i^  rinally 
towed  back  to  the  sli"d  where  i'  li;ul  li  n 
built.  As  all  fh-'  infitrtii.it  [nil  T  li.ivr-  n*  Lain! 
is  based  on  newspnp<'r  r<'i)orts,  and  no  two  of 
these  are  alike,  I  do  not  feet  tbat  I  have 
sulTicient  reliable  data  by  me  to  dr.iw  any 
conelivsionB.  I  would,  however,  nay  that  it 
itppears  to  me  quite  useless  to  endeavoin'  to 
nuiko  a  balloon  that  woidd  travel  I'n-it  the 
wind.  A  balloon,  in  t^lie  very  nature  of  thin^, 
baa  to  be  lighter  than  the  same  volume  of  nir. 
Its  density  is  therefore  very  small.  In  order 
to  Ik?  of  sufficient  size  to  lift  it<s.olf,  and  any 
considerablo  load,  it  necessjirily  has  to  bo  of 
gn>«t  ^menaioQS,  And  being  <rf  great  dimra* 


.•iion-,  (lul.  aa  ono  might  say,  very  soft  and 
fraj^e,  it  cannot  be  made  to  travel  agiainst 
the  wind.    As  before  atated.  balloona  alwaya 

have  travelled  with  tho  wind,  and  it  AppeMTA 

that  this  now  German  balloon  is  no  exception 
to  tho  rule.  'IIjo  experiments  of  I'rofesLsor 
LaiiLloy*  Mr.  Horatio  Phillips,  and  mTself 
have  been  sufficiMntly  suocestiful  to  d.^num- 
strate  that  not  only  great  lifting  efSoct  but 
nho  prop«iUng  effect  maj  be  obtained  by  the 
uso  of  aeroplanes  and  scivws,  that  Is.  with  true 
flying  machince — machines  heavier  timn  the 
air.  But  these  experiments  are  oxtrenudy 
expensive,  and  require  a  great  deal  of  time. 
Flying  machines  ar»  sure  to  come  in  the  im- 
medinto  fatura.  We  certainly  bare  enough 
skill  in  Eof^and  to  build  ono.  I  think  tiie 
SJHue  may  be  said  of  the  United  .States  of 
America,  h\  France,  however,  although  they 
may  have  no  more  ^11  than  we  bave,  the 
r\b»mdance  of  money  whicli  tiny  havo  at  th<>ir 
dinpo^l  giv«:<s  tliem  a  groat  advantage. 

In  regard  to  the  use  of  fiying  machines, 
there  can  be  no  i|uostion  but  wh;i(  a'  Rr  t 
tliey  will  bo  rather  ri«ky  things  to  play  with. 
Their  prininry  use  will  bo  for  warfare.  1 
think' I  m-iy  svy  that  the  dangor  of  ii  iviL^atini: 
such  a  machine  and  of  rMn)tmoitring  an 
enemy's  position  will  not  be  greater  than  any 
other  form  of  reconnoitring- in  fact,  T  should 
>:ny  it,  woidd  be  infinitely  h  T  think  flying 
machines  would  also  be  of  gn  .it  value  for  con- 
veying despatches  over  difficult  cuuiitry  in  time 
of  Wnr.  in  'i:\y  r\o']nn  j  uf  oi-ra --ionallv  drrip])itu'' 
a  bomb  into  the  plnco  where  it  woidd  do  the 
mo«t  good. 

FInthi;  tn  irhinos'.  like  antomatie  gims,  make 
war  moro  difficult  and  expeas>iv«.  They  will 
give  tie  the  highly  dvilewd  nation,  which  hta> 
both  money  and  enginoering  skill,  groat  ad- 
vantages over  poorer  and  los.s  skilful  nation.s. 
which  will,  of  course,  be  a  potent  factor  in 
extending  the  borders  of  civilisation,  or,  a- 
one  might  almost  s.\y,  of  civilising  the  world. 

Tho  Chairman  :  Does  anyone  wish  to  ask 
any  questions,  or  to  Riy  anything  about  this 
Zeppelin  Flying  ALichinef  If  do.  will  they  do 
so  at  once. 

Mb.  Alkxanhkr  :  Ladies  and  Gentlemen, — 
.\s  ono  of  tho  jussistants  and  obsor>'ers  of  this 
balloon,  I  coosidcr  after  20  yoors  of  anxious 
thoui^t  and  time  in  experimenting,  the  ex- 
poriment  >-o  far  as  it  wont  was  11  success.  Wo 
got  the  balloon  out  of  the  bolloon-houxe  about 
7.30  in  the  evening,  and  about  8  o'doek  we 
got  it  up  into  the  air.  Its  stability  was  main- 
tainetl,  iind  aftor  wo  got  the  enginoH  to  work 
wo  got  alon^  at  tho  r.ite  of  IS  miles  an  hour. 
It  wna  not  fior  long,  I  legrett  becniim  the 
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_  goar  was  carried  away  and  ono  of  thp 
spmol  rudders  became  unmanageable;  we 
lost  control  of  the  machine,  and  we  bad  to 
'COme  down.  That  is  the  result  of  the  experi- 
ment in.     f»»Ar  words  ;is  T  rrui  put  it. 

Mk.  Alkxamiku  (m  riiplv  to  a  »j«est40U  as 
to  the  diataaoe  the  balloon  travelled);  8^6 
inilos.  It  was  tolegraphinl.  and  T  suppose 
someone  left  out  tlie  dtsoininl  point  and  it  was 
pnt  down  as  85  miles. 

!Mii.  At  F.XAVDKit  fin  ivply  to  a  qtuvition  as 
to  whether  the  balloon  travelliHl  witli  or 
agamitt  the  wind) :  Againnt  the  wind.  Lient. 
Hildebrande  took  the  speed  of  the  wind.  The 
balloon  went  with  the  wind  foe  a  few  momeots 
until  we  got  the  engines  to  wofk,  and  then  it 
went  a^jaiiist  the  wind,  and  then  our  steering 
prenr  i^nve  way.  I  should  like  <(i  \;\y  vu\p\\:\As 
on  this  point ;  tliat  the  stability  uC  the  balloon, 
which  waa  420  feet  long,  was  iiexfeet,  and  as 
far  as  tlio  .  xporimeiit  was  conoerned  ?t  was 
very  gooil  indeed. 

Member  (name  miflsed):  I  am  sine  it 
luu'vt  Ik"  hij^hly  gratifpn;:  tliaf  wo  have  heard 
tlte  first  authentic  neruunt  in  this  room  of  one 
of  the  moat  remarkable  psperimentft  nfade  in 
balloons.  Hut  could  the  gentleman  translate 
the  vpo<  «l  of  the  wind  and  the  speed  of  the 
baltooik  mto  t^nns  that  one  can  understand. 
How  much  di<l  the  npeed  of  the  balloon  exceed 
the  spee.l  of  flif  wind'  Tliaf  is,  iigaiiist  wliat 
tipBed  of  wind  did  the  Udloon  travel  and  how 
quicUjP  It  is  the  difference  of  course.  It 
wa-s  going  ai^.iinsl  (Ijc  w  ind,  and  it  is  the  difT-r- 
ence  between  the  ;spuod  ot  the  balloon  and 
the  q>eed  of  the  wind. 

Mr.  Ai.bxanoku:  'Flic  wind  wius  blowing  I 
should  S9iy  about  1(>  miles  an  hour,  and  tlie 
bidloon  was  going  about  two  milea  an  hour. 
I  have  a  lot  of  pictures  :m<l  papers  with  de- 
tails of  the  b:ilIoon  here,  and  if  anyone  would 
care  te  see  them,  I  sliall  be  glad  to  show 
them:  ;uid  I  also  luive  tlie  chart  her©  of  tht 
track  i»f  till'  liallrton.  I  might  say,  tnn.  that 
in  this  niomiiig'<J  "  I,(eader,"  t4icre  an;  copies 
of  the  photograpba  whidi  are  quite  true. 

The  Chaikma.n  :  I  am  sure,  ladies  and 
lepntlemen.  that  you  will  jux'ord  a  vote  of 
thanks  to  Mr.  Maxim  and  to  these  gentlemen 
who  have  spoken  on  till'  suliject  of  his  notos. 
T  will  now  ask  tin-  l!ev.  .1.  M.  Bacon  to  illus- 
trate by  piiotograpl'ic  lantern  slides  his 
"  Cloud  Photography  from  Balloons." 

The  Rev.  J.  .M.  Bai  ov  :  .Mr.  Chairman, 
Ladies  and  Gentlemen, — I  must  ask  your  in- 
dulgence with  regard  to  these  photographs,  for 
tliey  are  someulial  hastily  doiie.  Tliat  lias 
been  a  matter  of  nuceaiiity  bi>cause  I  have 
been  out  of  tiie  oountrj  hunting  >the  tnek  of 


the  cclip^^  in  the  southern  States  of  America. 
Having  once  got  into  that  country.  1  could 
not  come  back  m  a  hurry,  and  I  only  left  my- 
self a  very  few  di»vs  to  j)r(KhK-e  ilie  jk'c.i  -  .ii  v 
slides  to  illastrate  the  short  paper  which  1 
have  put  together, 

CLOUD   rHOTOGRAPUY  FROM 
BALLOOK& 
By  the  Riv.  J.  IL  Baoor,  F.RJi.8. 

Tlie  aeronaut  can  .scarcely  turn  his  oaniorii 
to  better  occoimt  than  in  the  pursuit  of  doud 
photograpliy.  Snap-shots  of  objeeta  Ott  the 
earth  taken  from  short  range  overhead  are 
gt  in  r.illy  more  curious  than  interesting,  and 
exteiuleii  views  from  greater  heights,  however 
imprenuve  to  the  observer,  seldom  m:dce 
s.itisfa«^tnry  photofrraphs,  not  only  thr<)iif»li 
lack  of  detail,  but  owing  also  to  the  haze  that 
too  often  veUs  the  hindsoape  at  the  height — 
siiy  of  1,000  ft.  and  upwanls.  Spt>;ikini: 
generally,  througli  tlie  greats  part  of  any 
balloon  ToyafQB  worthy  of  the  name,  soeoeas- 
ful  views  of  the  country  are  out.  of  the  ques- 
tion. On  the  otluT  Jiand.  on  days  that  are 
not  altogether  cloudless,  there  is  often  oppor- 
tunity at  nearly  all  heights  for  interesting  and 
valuable  work  in  photographing  all  fejitnrps  nf 
the  dotidscape,  from  the  mere  witherijig 
cloudlet  that  wanders  by  to  the  pil(>s  and 
masses  of  deivki  cloud  that  make'  up  the 
bcenery  of  a  full  sky. 

Thers  are  oeensions,  esp(«hitly  in  early  after^ 
noons  in  summer,  when  there  may  appear  xm 
pnwpect  whaU^ver  of  any  cloud  photofrra^^y. 
The  sky  may  have  been  olear  since  early  morn- 
ing, and  at  the  hour  of  starting  usual  in  pn1>lir 
balloon  ascents,  conditions  as  far  as  tlu  y  can 
be  ju<ige<i  ot  on  the  ground,  setwii  nil  uu- 
changsd;  yet  the  aeronaut  may  iiav<-  tlio 
happy  clianc  ■  bofore  the  day's  work  is  done, 
at  some  moment  altogether  uuexpe<-ted,  of 
securing  some  photognph  of  real  value. 
Columns  of  warm  moist  air,  hnwrvt^r  s1ond<T, 
are  commonly  ascending  as  the  afternoon  ad- 
vances, and  at  almost  any  altitude  a  level  may 
be  renclied,  which  is  at  the  conden-sation  point 
of  the  ascending  vapour,  when  a  cloud-wn»iith 
will  inevitably  form,  even  though  its  fate  is 
to  wjiste  away  again  almost  immediately. 
I  Such  cl'nid-wn\aths  may  be  sdniost  itnp  t- 
:  (vptible  to  an  observer  below.  I  have  a  note 
and  also  a  photograph  of  an  occasion,  when, 
at  aljout  1,000  ft.  over  the  fVystid  Palatw.  we 
were  unexpectedly  enveloped  in  a  palpable 
cloud  that  utterly  blotted  ont  the  Palace 
grounds;  yet  spectatoiN  in  tin'  groimds  saw 
us  ail  the  while  v^cd  only  in  wlmt  seemed  to 
them  flie  filmiest  vi^oQr.   Directly  after,  the 
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cloud  passod  by  M«t  nnd  w«>  canj^lit  .i  ghost  of 
a  shadow  of  our  buliuon.  This  shadow  in  ita 
entirety  with  its  prixmatic  rings  and  complete 
outline-  which  tnii^^  tv-  prrfoftlv  f;iinfl  ;ir  to 
my  audienr<«,  most  ot  wliom,  daubtiovs  like  my- 
fielf .  have  «eea  it  in  sunlight  and  also  at  night 
under  a  full  moon — I  have  never  succeeded  in 
photogpi^hing  Mtisfoctorily.  As  illustrated 
in  Mr.  GlaiahM^a  well-known  volume  it  bi  to 
mo  cxaj^gerated. 

Thes©  antholia  wmmu  common  enough  in 
Alpine  regionji  and  Polnr  seas,  sad  it  may 
only  be  neosssaiy  for  tlie  olMwrvnr  to  lie  so 
located  as  to  have  the  shadow  of  his  head 
thrown  hy  sunlight  on  to  adjacent  cloud,  in- 
deed, it  ii  naserted  that  Tiituallj  the  pheno- 
moiion.  (liit«  .'-imply  to  difTraction,  is  to  be  seen 
when  a  low  sun  tbrows  the  shadow  of  an  ob- 
smet's  bead  on  to  grasa  heavy  with  dew.  I 
t-ubmii,  however,  that  if  a  certain  amount  of 
low  temperature  is  not  essential,  at  least  icT- 
lurc  of  cloud  has  much  to  do  with  the  num- 
ber, viTidness,  and  also  dirouatism  of  tiw 

This  quality  of  cloud  certainly  would  have 
everything  to  do  with  the  sharpness  of  outline 

of  a  balloon  shadow,  and  I  would  like  to  ask 
aeronaut f;  present  if  they  have  over  seen  a 
balloon  shadow  quite  so  substantial  looking  as 
one  figured  in  ^ir.  (ilaUher's  book.  I  mysdf 
have  not.  I  would  u'^^o  like  to  a^-k  if  others 
share  an  impression  gathered  by  my  com- 
paaknts  and  myself — ^thai  the  balloon  shadow 
seen  ronr  inp  over  the  groiuid  is  more  distinct 
under  a  bright  moon  than  in  daytime. 

I  had  *  rather  exceptional  opportunity  of 
making  an  unbroken  .series  of  cloud  observa^ 
ttons  during  an  iM^rial  ride  lasting  nearly  ten 
hours,  in  November  last.  Thtf  voyage  wa-s  in- 
structive throu^Otttk  We  loft  the  earth  a 
littk  after  4  a.m.  on  Nov.  Ii).  with  a  pentle 
wind  from  the  oast,  the  low*  air  bemg  some- 
what chfll  and  di7.  The  aky  was  perfectly 
dear  lip  fo  1,500  ft,.  ,it  which  heipht  wi< 
suddenly  entered  a  dense  cloud  canopy  which 
was  compamttTely  warm  and  extraordtnarily 
wetting.  So  extreme  was  the  condensation 
of  moisture  on  the  balloon  from  this  fog,  that 
more  than  3  cwt.  of  ballast  had  rapidly  to  be 
parted  with  to  enable  us  to  penetrate  it.  and 
to  mnintain  otiivdvrs  in  the  rh>nr  nir  above 
it.s  upper  niargm.  Wo  have  all  be<'n  made 
familhir  with  flie  grsat  ^wences  of  humidity 
noticeable  in  difforont  kin«ls  of  fop';.  Thf 
densest  iiondon  ^'ellow  fog  is  generally  a  diy 
fog.-.  The  ragged  fringe  of  s  mmbus  oloud  on 
tiw  00ntrar\''  may  be  all  moisture,  while  the 
aeronaut,  all  in  a  brief  interval  and  in  the 
Bpaoo  of  only  a  few  thousand  feet,  may  experi- 


<nif  p  in  clood  everj-  grade  of  himiidity.  duo 
record  of  an  u^icent  of  Mr.  Glai^her'ii  ruaa 
thus; — Attwotoiilcs  he  encounters  fog  which 
a  little  higher  beconi'.'s  r.iin.  Pjussing  out  of 
this  he  enters  dry  fog  at  ]  _',(XX)  ft.,  and  shortly 
after  readies  a  wwtting  toj^.  At  1.5.000  ft., 
the  fog  is  less  wetting.  At  10.000  ft.,  it  is 
dry ;  but  at  18,000  ft,,  be  i«  in  wetting  fog 
one?  more. 

At  5.30  a.m.  during  the  voyage  I  am  refer* 
ring  to,  hinnng  risen  lo  4.(KK)  ft.,  I  took  the  *■ 
temperature  car«'fully  with  a  .slinp:  fhi>rmo- 
mcter.  and  found  it  12^,  but  hall  an  hour 
later,  having  dropped  a  thousand  feet,  the 
t^Miiporatiiri'  had  faJl«'ii  four  dtun-r  A\'<> 
wert*.  now,  however,  on  tho  actual  upp'r 
margin  of  the  olond  stratum  where  e\'aponi- 
tion  was  going  on  very  rapidly.  As  soon  as 
light  became  strong  enough  all  around  'us, 
wn>aths  and  hiUow»  of  mist  were  seen  rising 
and  vanishii^  into  the  dear  dry  nir  by  a 
whf)h*salo  process  of  evnporttion  on  stirh  :i 
giant  scale  that  it  is  hard  to  uiuk*rstand  how 
the  doud  stratum  maintained  ita  mass  and 
density  for  so  iiuinv  lui-ir  ;v<  i*  f'i-?  nnh-ss  it 
was  oon.stantly  ro-fomung  at  a  lower  level. 
The  photograph  shown  hero  represents  the 
cloud  a»  it  appeavsd  from  a  point  about  2,000 
ft.  abov.«  its  upper  sinfaco. 

After  this  the  sua  aj>serted  itself  and  drying 
off  the  motsturs  on  the  balloon,  and  warming 
the  gas,  wo  moimted  up  LOo*'  f  in  every 
(nrenty -minutes,  and  soon  wen?  li>uking  down 
on  the  same  doud  floor  from  an  elevation  of 
9,200  ft. 

I  would  i>oint  out  two  facts  in  this  photo- 
graph (1)  huw  huiooth  the  surface  now  appear^, 
and  (S)  what  a  dasding  flood  of  light  is  eveiy- 
v-t-  rn.  liivinp  a  picture  much  over-exposed 
.tlthough  taken  with  the  quickest  shutter. 

As  to  the  observed  upper  surface,  the 
amoothness  noticeable  i>  irrt;util>  mir- 
apparent  tlian  !real.  We  arc  now  regarding 
it  from  a  distance  of  a  mil©  overhead,  and  we 
know,  fivm  the  photograph  last  shown,  that 
from  1,000  or  2,000  ft.,  its  texture 
is  n?ally  broken  and  ragged.  It  is  surely  the 
same  with  the  ehanetotistie  flat-bottomed, 
cumulus  Hond';.  Wh'^n  appront-hrd  in  a 
balloon  the  effect  of  tho  tanoot-hed  otf  under 
surface  is  lost  and  cannot  be  dwwti  in  a  photo- 
graph. 

■Bpforf  di'!mi';=^inf:  the  present  slide  1  will 
ask  attention  to  tl»e  overpowering  light  that 
floods  the  picture.  We  voyagers  might  well 
havt>  hfpx\  vi>if<>d  iv-th  %no\\-  hlindness,  and  1 
can  fully  enter  into  an  experience  recorded  by 
Hr.  Olatdkw.   He  had  aaoeoded  on  a  xainy 
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<Liy  hitv  in  July  when  cloud  was  Ijin^  at  all 
height;  but  at  12.000  ft.  he  |n««ed  out  of 
nin  and  ormlookied  a  rtm^  of  surrounding 
clouds  BO  fla7.7.1ingly  wliit.^  that  it  was  with 
difficulty  hn  could  rpad  the  instnuneiKUi 
funiidied  with  ivoiy  schIch. 

After  hoam  of  a  protcaoted  ToyHf^e,  httviag 
apparently  encountered  some  cold  blast  blow- 
ing over  the  estuary  oC  Serern,  our  balloon 
waa  spontaneooaly  but  mij  Aowlj  erMpint; 
downwiiHs.  and  nt  nhont  1  p.m.  we  ^<'l•r^? 
once  mero  about  2.0QU  ft.  above  the  ^iouJ 
floor;  but  obserre  the  dUFerenoe.  It  »  nnv 
brooking  up  into  hollows  )under  the  hot  mih. 
lu  other  ways,  too,  its  condition  sormcl 
different.  We  were  expecting,  not  to  jay 
hopiof;.  that  as  souu  a't  we  dipped  int.)  t*-e 

upper  frill lit  'lotttl,  th"  luillf^nn    cn  cr  wlii'  ii 

we  bad  lost  contnti,  would  bi-conie  clnileU  and 
so  deKmd  mofe  »api«lly.  bni  for  a  length  of 
fi'Dc  t1ii>  «;is  lint  so.  tln^  fringe  that  had 
struck  6o  chill  at  Jay-break  was  now  miiy  a 
warm  Tiipo«iir  hath. 

It  is  inslrw^ivo  to  cumnare  such  clouds  na 
wo  hare  been  lookini;  nt  at  rlo«!©  quartern  in 
U>e  froc  huavcns  with  others  seen  equally  at 
doM  quarters,  but  oontiguoos  to  earth  and 
nt  different  elevations.  We  have  hrrp :  (1) 
>list  over  a  river  valley.  (2)  Cloud  on  a 
enow  monntain.  (8)  Glottda  sormouattng  a 
«no\v  mountnin.    (Photofjraph  nhowii.) 

On  the  mountain  tade  we  doubtlofis  get  not> 
a  penaaaMit  dond  bnt  nther  miat  thai  ia  be* 
ing  constantly  diwipntwd  and  a»  oanatantlj  re> 
formed. 

The  permanent  cloud  becomes  clearly  more 
compacted,  especially  so  when  under  electrical 
tension  aa  in  the  thnndcr  paick  or  hailatorm 
dood. 

The  formation  of  a  flat-bottomed  oloud  was 

witnessed  and  figured  by  Mr.  Whymper  imder 
peculiar  circumstances.  The  iitrikingly  flat- 
bottomed  cloud  is.  in  my  experienoob  teost 
pronounced  when  such  cloud  rests  on  n  lower 
current  blowing  from  the  east. 

It  if  found  that  atmospheric  iconiiitions 
ipraatly  aid  the  wofk  of  the  oamem. 

I  have  iilwayi  ronrcived  :i  distinction  in  tlie 
aspect  olt  clouds  over  different  portions  of  the 
globe,  it  being  a  well  known  Unci,  referred  to 
hy  Nansen,  and  others,  that  tli<>  sky  n)flecta 
the  general  tone  of  the  country  beneath. 

Hert*  is  a  pbotc^raph  of  tJie  upper  limit  of 
a  typicid  !iunun«r  «vening  dead.  (Photograph 
shown.) 

One  laat  photograph  taken  in  the  fringe  of 
cloud  where  the  picture  seemed  hopdeea  from 

the  veil  of  mist  ;  but  like  the  astronomer,  finds 
a  slight  haze  aid  definition  in  an  over-brilliant 


object  like  the  moon,  so.  I  imagine,  tiw  dond 
fringe  aided  a  picture  « liieh  the  near  presence 
of  water  surface  might  utherwiiie  have  made 
;  over-expcaed.    (Photograph  diown.) 
The  story  was  .simply  tliis  . 
The  CoiiRUAN:  Ladies  and  Gentiemen.— 
I  «m  soTB  we  are  all  much  indebted  to  the 
Kov.  Mr.  BiU'on  for  his  very  intereetjng  paper 
I  and  for  these  beautilul  illustrations  of  it.  If 
'  anyone  wiahea  to  ask  him  any  question^,  I  am 
sura  he  will  be  haf^y  to  reply  to  them.  At 
(  the  same  timo  I  may  mention  that  w<>  hnw  a 
*  longiflh  programme  twforo  us  and  that  wo  must 
get  on  as  fast  aa  we  ea^. 

Tlif  Rkx'.  .T.  Af.  HvtoN  Cm  roply  to  n  (pirH- 
tion  whether  the  photograplts  were  all  snap- 
shots) :  All  Mitirrly  Kuap^ote,  except  tkum 
reproduced  from  bookf. 
j  The  Chairman  :  Th(^  next  paper  that  wo 
1  have  befMe  us  is  on  "  Portable  Electric 
BaUoon  Sipialling  in  War.**  illmrtmted  by 
lantern  views,  workinK  modf^ls  and  experi- 
ments.   I  ask  Mr.  Bruoc  to  give  us  his  paper. 

PORTABLE   ELECTRIC  BALLOON 
SIGNALLINCJ   LN  WAR. 

By  Eric  Sti-art  Bri  ce,  M.A.  Oxon., 
F.R.  Met.  Soc. 

Thirteen  yean  ago.  drartly  after  I  had  been 

pri>'ileged  to  supply  the  British  Oo\omment 
with  my  Electric  Signalling  Balloon  Apparatus. 
I  showed  upon  the  screen  of  the  London  Insti- 
tution  the  same  picture  tlmt  is  now  before 
you.  It  represents  the  Fignalk-rs  of  two 
friendly  militar)'  forces  bliut  in  by  high  kuuun- 
tiiins.  It  shows  how  limited  is  the  usefulness 
of  the  r^rdinnr}*  metliods  of  visual  sijf nailing, 
which  depend  upon  some  vantage  point  for 
altitude:  it  shows  how  valoable  in  snoh  a  oa«» 
is  t!i'^  el.ctric  si^nlling  balloon.  In  the  pic- 
ture, the  signallers  on  this  side  of  the  moun> 
tain  are  filling  the  balloon  with  gas  for  the 
ascent.  On  the  otlior  side,  the  balloon  has 
nlrpiidy  :iM>entleii.  In  the  next  picture  both 
bulloons  have  at^nd<>d  to  a  considerable  eleva- 
tion, and  the  signallevs  are  independent  of  the 
ccnfi^irution  of  the  oonntrv'.  I  will  now  ask 
whether  this  pictiu«  does  not  partly  represent 
the  conditions  realised  ao  often  during  the 
South  African  Campaign,  when  oio*  bravo 
soldiers  have  been  imprisoned  so  long  amidst, 
thci  rugged  mountains  of  Natal,  and  where 
failure  of  communication  has  been  the  cause  of 
dlsAfiters.  But  wlicn  I  point  otit  ca.sos  wh<>n 
the  ase  of  electric  balloon  signalling  would  be 
ittTutuable,  I  am  not  suggesting  any  negliganon 
of  the  War  OfTic  e  or  of  thoM  officials  %vho  are 
reeiponsibic  for  the  cfficienqr  of  means  of  oom- 
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mmiiiMtion.   In  faeft»  the  ntOitf  of  this  ^jttem 

of  balloon  si;;nalling  has  reodfMl  acknowledg- 
BMnt  from  our  Ooremment  experts,  and  the 
appmrtttt  liu  been  supplied  tu  the  Uallooo 
Sflotion  of  the  British  Army  ;  forming  part  of 
the  balloon  etiulpmpnt.  And  doubtK-ss.  in 
plAoes  sucdi  as  Ladysmith,  where  the  militATj 
obnnration  haUom  hu  been  mtd,  ft  haa 
proved  uaeful.  The  object  of  llils  paper  is  to 
tHiggrat  an  increased  uselulneas  of  the  Ajstem 
hy  the  introduction  of  n  still  more  portable 
form  of  the  apparatus,  which  can  be  placed 
into  the  Signalling  Drpnrtniput  of  tlx-  Anny, 
as  well  as  the  Balloon  Dep6«tmt*nt,  and  whicl), 
from  its  mobility,  can  be  taken  into  phuMs 
and  poflttionn  which  art>  inaecp<»if)|p  {<>  tnmv 
port  waggiMis.'  Tho  principle  of  electric 
haOoon  ajgnalliag  b  now  well  known  to  the 
members  of  this  So<uety.  Inside  e^  baJloon  of 
tnnaliioent  material  are  placed  aemal  incan- 
daaeaat  elootrio  lampa.  Theao  are  in  metallic 
oifCttit  with  a  source  of  electrioitj  4m  the 
ground.  In  tlio  firenit  is  placed  an  apparatus 
for  making  iuid  bn^uking  contact  rapidly.  By 
varying  the  duration  of  the  flashes  of  ligjht 
in  the  balloon  by  lon^  or  short  dopmisions  oi 
Jhe  signalling  key  it  in  posniblo  to  signal 
,  sentenoes.  On  the  soreen  I  throw  the  image 
of  a  fran-.luc>ont  balloon  and  simiilnte  the 
method  of  signalling.  I  only  f!a<:h  one  word 
*'  Baden  Powell  "  (experiment  Hhown). 

Compare<l  with  an  ordinary  balloon  trans- 
port, I  bavo  always  deNcribed  my  sifjnalling 
balloon  as  portable.  Before  you.  is  a  picture 
of  n  aignaUhig  halloon  of  18  feet  <Bameter 
takrn  at  tlio  Cork  Military  Totirnamont.  This 
had  a  gas  capacity  of  somer  3,000  cubic  feet, 
and  it  teqniied  abont  90  tuhes  of  oompreased 
hydrogen  to  fill  it,  each  tube  being  abont  ei^t 
feet  long.  fi%'e  inches  diameter,  and  weiphinp 
70  lbs.  But  the  exigencies  of  the  fnmnt, 
campa%n  haa  led  me  to  devise  n  portable 
emerpenry  balloon  which  can  go  wherever  the 
pignaUeri  can  go  and  y«t  will  supply  the  meani> 
of 'obtaininfi;  n  oonsidenihle  depee  of  altitude 
for  the  sipnals. 

To  accomplish  this,  I  have  approached  the 
impossible  as  far  as  I  have  dared,  and  in  some 
parts  of  the  opparatus  strength  and  durability 
ba.ve  had  to  be  sacrifioed  to  lightness.  How- 

*  erer,  if  a  w^file  battalion  can  be  saved  by  the 
use  of  an  onieT]^enoy  haUooB.  this  aacriflae 
irould  bt>  justified  even  if  the  balloon  could 

^  only  be  used  once  or  twice.  This,  however, 
would  not  he  the  oase.  as  sndk  ft  halloon  oonld 
be  used  a  number  of  times. 

To  obtain  lightne.ss  of  the  balloon  T  employ 
gcddb^ters*  skin  instead  of  varnished  cambric, 
the  matwial  of  whnh  my  laij^Dr  si^apug 


halloona  have  been  made.   To  raiae  a  camhrio 
balloon  from  the  ground  with  coal  gas  would 
require  a  balloon  of  ^me>  10  feet  dijuiictrr, 
but  a  goldbeaters'  skin  balloon  need  only  be 
I  a  few  inflhea  in  diameter  to  raise  itself.  On 
the  srnH>n  5s  a  fine  example  of  a  goldhr-atcrs' 
skijt     balloon  —  tiie    militaiy  observation 
halloon   of   the   British   Axny—ihte  moat 
perftKrt    obscnation    war    balloon    in  the 
worid.    Hero  we  liave  a  8ub«ttantiai  stnic- 
turs  in  which  layer  upon  layer  of  goldbeaters' 
skin  is  combined.    In  the  case  of  'thoalgDallillg 
I  balloon,  for  the  sake  of  tninsliwoncy,  we  must 
be  icon  tent  with  three  or  four  layers.  Then 
the  metal  alumjninm,  the  douiiy  of  wUdi  i« 
only  J?0.n  helps  us  to  obtaiji   our  portable 
signalling  balloon,  for  wo  can  make  Um  ladder 
frame  on  wluoh  oar  lamps  ore  snspended  of 
this  material.      To  exemplify  the  gain  for 
I  lightness,  where  a  balloon  is  conoomod,  I  hang 
I  a  eopp?r  wire  ring  on  this  little  balloon  and  it 
I  aot-s  iis  a  drag  on  its  lifting  power.  The 
bil'iHin  does  not  riM^.      I  ^^b^t^tute  for  it 
aimmniiun  of  the  samo  Htze,  and  tho  balloon 
ascends  (ospenments  shown). 
'       Mobility  is  also  afTonlfd  by  improvements 
I  in  Ktorogp  battenos  which  have  rendered  them 
I  very  portable.   These  tsro  hatteriea  contain 
,  six  cells  in  each,  and  I  will  sliow  how  brilliant 

ia  light  it  is  possible  to  get  with  these  two 
portable  batteries.    I  flasli  this  incandescent 
'  lamp  by  means  of  my  carbon  contact  signalling 
key.    Such  a  battJTy  as  this  would  supply 
power  for  intermittent  signalling  for  some 
weeks.   lb  nay  be  said  (iiat  ooeaaioiu  tti^^b 
arist"  when  batteries  coulid  not  be  renewed. 
I  In  such  cases  I  should  propose  a  portable  hand 
'  dynamo.   Frtm  tiiis  table  c^ynamo  I  ean  pro> 
I  dace  an  electric  light,  and  a  little  exaggeration 
of  this  arrangement  would  provide  ii»  with  a 
source  of  electric  power.    I  redron  that  the 
smallaat  possible  signalling  balloon  to  be  effici- 
f^nt  would  be  a  goldbeaters*  skin  halloon  r»f 
i«ven  feet  diameter.    This  would  iitt  a  verj' 
I  1i|[^t  eable  and  one  lamp  a  f^w  hundred  feet, 
and  only  require  two  pas  tub*>s  120  cubic  feet 
,  capacity  for  its  inflation.    A  better  size  giving 
a  more  naehd  lifting  power  would  be  ei^ 
feet  diameter.    I  awsidor  tliat  the  emergency 
balloon  might  be  even  of  10  feet  diameter  with- 
out its  transport  being  impracticable  in  plaoos 
i  huoossaibte  to  waggons. 

Tt  li.i    often  been  iii^l  that  ;i  '<ic:nnUinf; 

i  balloon  is  only  of  use  in  calm  weather.  The 
view  on  tiie  screen  which  I  am  nble  to  show 

'  you  by  permission  of  the  **  Daily  Graphic," 
contradicts  such  a  statement.  It  illustrates 
the  use  of  electric  signalling  baUoons  in  half 

1  ft  giOe  qf  win4  o^  tb«  orcmiig  I  eairiod  out 
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expiTimcnts  at  the  Stflmfonl  Brirlpo  G rounds 
in  tJw  presoncp  of  H.S.H.  l'rinot»  Ktlward  of 
SjiJti'-Woimar  ami  a  niimb(>r  of  MUitaiy  and  j 
NavaJ   EIxp?rtti   of   various   nntinnnlitios.     I  ' 
accomplii-lied  the  ascent  by  using  a  niimbor  of 
gUT  ropM.   Tbero  are  alao  possibiKties  in  the  ! 
combination  of  a  kitr  with  a  ballofni  in  windy 
wefttJi«r.    On  tho  screen  is  the  large  kite  1 
which  Mr.  Dongtas  Arebibald  made  for  mo 
some  years  ago.    I  ha\o  not,  howo\'cr.  asyot.  J 
in  niy  experiments  adopted  such  a  combina- 
tion, as  I  have  found  guy  ropes  exceedingly  , 
efficient.  | 

Till'  lu  xt  \  ifw  shows  the  ii-,'  of  the  electric 
balloon  from  board  a  ^lup,  for  suclt  a  method 
of  signalling  would  be  incalculable  to  the  Navy.  | 
It  would  ensure  si;;nal!iiig  from  below  the  j 
horiEon  and  round  corners  in  coast  defeuoe.  \ 
The  Ia»t  tkw  Rhow»  the  we  of  the  balloon  as 
a  point  light  in  Arctic  exploration — a  form  of 
war  indeeH,  but  one  that  i<  in  perfect  harmony 
with  civi'isation — ^the  intfrrnvtional  stniggle 
against  tiie  fbrmn  of  naturo  which  aie  in 
opposition  to  the  attainment  of  know!edg|e  and ' 
til©  discoveiy  of  truth. 

'    Tho  CluiKiUK ;  I  thmk  we  shall  agree  that 

we  shall  have  to  thank  Mr.  Bruce  for  his  very 
interesting  paper.  And  now  we  aro  to  have 
"  The  Weczera  Flying  Macliine,"  by  Mr. 
L,  W.  Rroadwell.  with  exhibition  of  the  model 
of  the  machine  which  ha.>  laf  "!y  arrived  from  ' 
Hungary.  Wo  regret  to  find  that  Mr.  Brood- 
well  iayi  and  not  able  to  read  his  paper ;  Mr. 
HnK-  wil!  therefore  be  kind  enouf^  to  read 
it  tor  him. 

ANTOM  Wl  <  /!  RA  S  FLYINti  MACHINE. 
Ky  ii.  W.  Bkoahwelu 
Mr.  Chairman  and  Genti«men  of  Hm  Aen>- 
nautioal   Society:    Tlu«   flying  machine— a 
working  model   of   which   T   have  now  tho 
hotiour  to  submit  to  your  critical  insp!X:tion —  | 
is  the  (invention  of  M.   Anton  Weczera.  a  j 
ITimgariftn  cmrliitect,  who  ha-s  ili  vuf*-*!  many  1 
years  to  ihxs  study  of  a  question  which  ho.^ 
Huch  n  spfrial  interest  for  your  Honourable 
Soci't  V. 

I.  too.  have  devoted  considembio  attention 
(o  this  stibjoct ;  hut  whilst  studying  the  eon- 
rtruction  of  the  many  flying  mac^iines  that 
(li'^pense  with  thr  11  >•  ef  an  air-hag.  T  hnve 
invariably  failed  to  find  in  any  of  them  an 
adequate  and  reliable  lifting  capacity,  which, 
iti  iiiv  rtpinion,  Ls  the  most<  ejJM-ntial  element 
in  all  of  them,  and  without  which  there  can  , 
b?  no  praoHoal  soccers. 

Given,  however,  a  method  of  construction  j 
y\]ufh  fii  ihh's  a  machine  to  lift  itself,  t<^ether 
with  its  requi^te  cargo,  and  also  to  maintain 


i(«elf  at  any  desired  level  in  the  air,  flu  n 
there  will  be  no  diificulty  in  deriiing  tho 
neoesaiMy  driTing  and  gniding  apparatus  fw  it. 

Hence  an  efTective  conihinat  ioii  i  f  (fmse  ihrc  ^ 
essential  oIcmcnt4~-Tiz.  the  lifting,  driving  ami 
guiding— would  oertainly  constitute  a  snccoaa- 
ful  Bying,  nuMjhine. 

Now  let  tw  examine  this  modfl  with  a  view 
to  forming  an  accurate  opinion  of  the  mo»t 
important  among  these  three  etenwnts — vbs, 
its  liftinrj  capacity — and  if  it  be  found  to  ^ive 
u  reaiMUiabie  proiuiiie  of  suocessi.  then  wc  may 
fairly  daim  to  have  gone  far  towards  solring 
the  momentous  question  of  aerial  navigation. 

Many  inventors  hare  carefully  studie^l  tho 
mechanical  construction  of  birds'  wings  in  tho 
hope  of  ntiliaiag  the  knowledge  thae  obtained 
in  lifting  and  driving  flying  machines — but 
tbua  far  in  vain.  Tho  present  model  ia  also 
an  effort  in  the  same  direction.  There  is  no 
great  difioulty  in  mechanically  imitating  the 
constmction  cf  a  bird's  wing,  but  no  one  has 
yet  b<>en  able  to  mainiputate  and  utilise  such  a 
coiuhiiiatioa  aa  the  birds  do.  The  inventor 
of  this  modr^l.  however,  claims  to  have  dono 
both,  in  a  measure  at  least. 

You  will  observe  that  the  iiMlraed  plaoea  or 
ficrew-blades  in  all  the  wheels  of  this  machine 
have  a  downward  fold  at  the  outor  cdgjB  or 
periphery  thereof,  in  imitation  of  •  similBr 
feature  existing  in  the  formation  of  a  bird's 
wiim,  an<l  di'si;;n«  d  in  both  case^  to  fjrifip.  vt  - 
it  were,  the  atmosphere  in  their  downward 
and  rearward  sweep,  .which  act  lifts  and  |iro> 
pels  both  bird  and  machine — more  or  h'-^-;  in 
the  case  of  tho  latter,  aoconltng  to  tho  dcgre? 
of  inclination  given  to  these  artificial  wings 
and  the  rapidity  with  which  Aey  are  revolved. 

These  wheels  an^  driven  in  opposite  direc- 
tions, that  is.  tntrnrds  towards  eath  otlier. 
and  are.  thereb)r,  made  to  co-operate  in  the 
tasks  of  liftini:  ;Hirl  pnipolliiijr-  When  ilriv.  n 
at  a  speed  of  1,500  or  more  revolutions  per 
minute  they  will  probably  accomplish  all  *hai 
is  desire<l.  This  speed  and  more  should  l>  > 
easily  attained  by  the  emploj-ment  of  a  Kuitable 
motor,  such,  for  instance,  aa  timi  of  Hon. 
dwriee  Parsons  in  his  "Tuxbiau,"  which 
driven  its  nine  dmible-bladed  screw-propellers 
at  a  speed  of  2,100  turns  per  minute,  under 
voter. 

The  large  whe .  Ir  are  chiefly  deagne<l  to  lift 
the  machine,  and  ul.<»o  to  maintain  it  at  any 
desired  altitude  by  regidatdng  i.h»  number  of 
their  levolutionB.  ThBj  can.  moreover,  ha 
utilized  to  some  extent  in  prfpfUivij  the 
raachinf .  though  most  of  that  work  \\m  to  be 
done  by  t  he  smaller  wlwds.   These  latter  ue 
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M  nioiintod  flmt  (lu  v  may  b«  raised  or  lowcrp<] 
through  the  arc  of  a  circle  whilst  in  action— 
therpby  beeominj;  partly  dri\:uig  aud  jBrtly 
Kiudint;  derioo?.  and  Am  completing  the 
mnciunc  in  principle. 

DoubUass,  when  con>i(  meting  a  largo 
mnehiiw,  many  modiftcfttiona  of  dotail  may  be 
round  ueccssaiy.  a»  indeed  m  perfecting  most 
inventioQ&. 

The  iBTentor  m^jQ^s  that  the  coupling  to- 
■ji'thtT  of  i\ro  Kiich  muchinps  aa  the  present 
model  would  be  found  advantageous. 

The  CtaARlilAN:  As  Mr.  Rroadwell 
not  able  to  be  present  this  eroning.  he  ha.H 
ilrpufccd  his  mn  to  pxp!;un  it  ;  but  he  hius 
hnd  very  short  notice  and  we  have  to  thank 
him  wry  much  for  what  he  has  ahoiwii  tm. 
Otir  next  hnsines.*;  is  "  Foreign  ronimunifa- 
tion — Dr.  H.  Daniltwsky's  Flj-ing  Machine  " 
iHlMhsated  by  photographK  supplied  by  tlie 
isventor.  Tlii.s  \):i\wr  has  been  sent,  and  Mr. 
Brace  will  be  kind  enough  to  read  it  for  lis. 

DB.   DANILEWSKVS  DIRIGIBLE 
FLYING  MACHINK. 

I  have  lately  rrceivivl  several  coinrnunim- 
tioas  from  Dr.  Dajiilowshy  concerning  his 
ccnihinod  bu'Iooii  and  aproplnno.  Tlio  liitt^r 
of  these  jve  in  the  form  of  p^pbkts  in 
Rmaian  aiid  in  Qetman,  and  as  these  are  too 
lengthy  to  read  in  full,  f  have  by  me  a  few 
abort  remarks  to  give  some  idea  of  the  matter 
of  thcHc  pamphlet's  and  to  explain  the  photo- 
gniphs.  Dr.  Danilew^ky  calls  hia  app.imtuH 
a  "  Dirigoalilt^  Flyliipr  Machine  "  ;  and  on  the 
occasion  t*f  IiLh  experimentK  for  the  Russian 
Government,  the  aathorities  preaent  ezprmMd 
surprise  at  t!i(»  oa^f  wnfh  whieli  the  mafhini* 
waa  ^ded.  From  a  study  of  Ute  platui  of 
the  meehaniMii,  it  aeeroft  to  me  that^  I>r.  Danl- 
lewsky  has  certainly  attaine<l  to  a  simple 
means  of  controlling  at  will  the  ninvenient  of 
the  miichiue.  not  only  horizimtally,  but  verti- 
cally, as  long  as  (he  wind  is  light.  I  believe 
he  does  not  as  yet  cliiini  to  guide  the  flying 
machine  against  a  strong  wind. 

Dr.  Datiileweky  ebites  in  his  pamphlet  that 
hois  not  as  vot  s;vti-fi.d  wifli  (lie  simplicity  of 
his  guiding  arrangements.  He  thinks  simpU* 
oity  ao  MWirtlri  to  sufety  that  he  trtshee  to 
eliminate  both  dmins  and  wheels. 

TI»e  npprtTOtu^  con«istH  of  an  elongated 
baUoou  pUiced  >t-rtic;Llly.  an  a4.'roplane,  and 
Rteering  apparetus,  with  seat  for  the  aeronaut. 
T  now  '^how  ymi  a  jiIiotfH^niph  of  tlu>  inafliino 
in  mid-«ir.  which  was  sent  nio  by  Dr.  Dani- 
lewslgr*  "Wie  vital  principle  of  the  ivhole 
machine  and  tb('  n-sLson  for  tlic  cxlsfcnii'  of 
the  balloon  is  the  DeuU:aUiiation  of  tlie  wei^it 


of  the  man,  tlu-  aeroplane,  and  the  steering 
mechanism.  But  there  must  be  no  exco^  of 
lifting  power.  There  wore  two  aoddents.  in 
Octobw  '97  and  October  1)9  ri'spix-tirely, 
which  Dr.  Danilewsky  attribu'es  to  incorrect 
equilibrium  and  to  the  maohino  being  ligliter 
than  llie  air.  Hie  aeroplane  is  a  four«oniored 
bamboo  franunvork  on  which  are  cross  wings 
or  shutters;  those  can  be  moved  by  aimple 
apponttts  to  the  deed  red  angle  and  atttomali> 
cally  fixed.  These  shutters  arc  also  a  frame- 
work covered  loosely  with  silk.  The  steering 
apparatus  workinl  like  a  velocipede  by  the 
feet  of  tiie  aeronaut  by  means  of  a  chain  and 
gearing  arrangement,  which  carries  the  mot  ion 
on  to  a  form  of  screw ;  at  both  ends  of  thi-« 
are  cross  pieoM  on  which  aro  lorn*  flat  plates, 
(wo  at  each  end.  EaiJi  of  thp>se  plates  a 
hexagonal  framework  covered  loosely  with  silk. 
They  aiv  made  to  reroive  and  beat  the  air, 
striking  it  first  flatly,  and  then  in  the  upper 
portion  of  their  revolution  they  cut  the  air  as 
they  strike  across  it.  There  are  means  on 
either  side  cf  the  aeronaut  by  whk;h  he  can 
dirrrt  the  nio\ing-power  upwards,  downward^, 
fonrardn,  or  badtwards.  The  number  of 
single  impulses  on  the  air  of  the&e  hexagonal 
surfaces  in  qmck  irork  is  about  16  per  second. 

DISCUSSION. 

The  CiTAiKMAN  :  Does  anyone  wish  to  make 
any  remarks  upon  th«r«e  papers? 

Ooiomn  Ar.tAN  CuKwrxoaav:  I  should 
like  to  say  that  I  have  been  present  at  a  trial 
of  A  military  balloon  with  a  kite  attached, 
Mr.  Arohibald'ii  own.  He  was  present  and 
put  the  Ute  on  Witli  hi-  hiual';.  The 

rimimstnnres  were  ratluT  nnfavoiirahl.'  to 
him.  1  era  jbouiid  to  say  tl»c  fact  is  that 
there  aro  so  many  stiinf^s  to  the  kite  that  it  it 
rather  a  diffn  ult  thing  to  attach  \W  kite  to 
the  balloon  at  all.  Then,  when  attached, 
there  is  still  a  good  many  practical  dUhnilties 
in  the  way  of  hondUng  the  balloon,  fo  that 
(he  two  thing-;  to-^.'thor  do  not  form  a  handy 
combination.  The  idea  of  the  mixture  is  very 
good  theoretically ;  that  is  to  say,  the  balloon 
is  a  very  inconvenient  tiling;  to  handle  in  a 
high  wind,  whereas  the  kite  acts  best  iu  a  high 
wind,  so  that  it  seems  the  eomlrinatlon  might 
do  very  well  in  a  high  wind.  T^nt  tiny  aiv 
very  diffimdt  to  work  together.  On  that  oocor 
sion  the  combination  of  the  balloon  and  kite 
was  ;not  succeei^^ful ;  it  was  not  at  all  a  con- 
venient combination.  Tt  wns  a  great  many 
years  ago  I  saw  it,  and  I  liave  not  heard  of 
any  great  success  since.  Then  there  are  two 
f|u<'stion-  I  want  to  ask  for  information.  One 
is  about  the  ••Emeigency   Balloons  "-  Mr. 
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Bruce'9  own— I  did  not  catch  what  th©  sixe 
ef  tiM  muHMt  '^Eteei^ency  Balloon"  suit- 
able for  work  would  be.  Then  as  to  the  little 
difficult/  thatilio  particular  balloona  tried  to- 
ni^t  had  in  hKiJig.  I  itould  just  like  to  re- 
nuirk  that  th»  tMrometwr  ia  vety  to4i^t 
and  tlm  pressure  of  tho  air  niii'^t  1c  x&ry  con- 
siderable. It  would  seem  that  there  must  be 
MmeUiing  himrj  in  the  ga*.  Th«  oriinaiy 
givs  «>f  the  quality  used  for  balloon  ascents 
ought  to  be  more  efficient  than  usual  with  Sttoh 
a  heavy  barometer  a*  we  have  now. 

Mr.  BfttKm:  As  far  as  the  quosti<^  of  the 
kites  is  concerned,  it  has  not  boon  my  idea  to 
combine  the  two.  I  find  gny  r<^}e«  moateffeo- 
tiTv.  I  mmtioaed  the  ponibiKtf  beomue  I 
think  it  is  tfair  t«  montion  evorjiliin^i;  that 
might  be  utilized.  Tho  combin^ion  has  not 
beMt  my  method  of  raising  ballooni  in  windy 
weather,  although,  of  course,  I  perfectly  admit 
the  tromendous  value  erf  kitew  bv  themselves 
for  variouis  purposes.  I  sliaU  show  some 
photographs  presently  depiotuig  Major  Baden- 
Powell's  ase  of  kites  for  wireless  telegraphy  at 
the  front,  where  they  have  been  of  tremendous 
tbIoo.  I  am  glad  to  tee  Mr.  DouglM  Arehi- 
bidd  here,  who  made  the  lai^ge  kite  for  me, 
lie  was  the  first  to  make  a  Idte  for  meteoro- 
logioat  experiments.  I  have  just  had  sent  to 
me  by  Mr.  Rotch  from  Blue  Hill  Observatoiy 
partiralars  of  his  latest  triumphs  in  the  way 
of  kites,  but  I  have  not  had  time  to  read  them 
al  Hie  mo*  time,  I  beliore  he  Imb 
Buccooded  tremendmr Iv,  nnd  I  hope  to  put 
the  pajper  in  the  next  number  of  the  Aero- 
nantieel  Jooniel.  I  have  aim  just  neeited 
the  report  of  tho  "  Wrathcr  Uureatt  Kite 
Obeervadions  "  of  1898  from  tlie  United  States, 
and  it  will  be  seen  they  have  aided  meteorology 
itti  nu-iisely, 

Tho  CnATnMAN:  Would  Prcf.  Lenglcy 
favour  us  with  any  remarks? 

PsovMOft  Langmy:     I  am  extremely 

oMiged,  Mr.  Cliainnan,  for  the  teferenc*  made 
to  me;  but  reall;,  I  have  nothing  that  can 
add  to  the  fatenai  «f  the  very  interesting 
communioationa  theft  we  have  heard  to-night. 

Mr.  DouoLAfl  Archibau):  May  I  say  a 
word?  Colonel  C'unningham  referred  to  the 
kitie  and  balloon  together.  I  might  explain 
that  thei  comhijiation  was  oriftinidlr  thoii>;ht 
out.  but  what  he  saw  was  a  very  rou^  preli- 
minaiy  notilon  of  how  to  nux  the  two  together. 
If  the  details  wore  worked  out.  and  tlie  whole 
thing  worked  in  a  more  workmanlike  way  than 
it  was  on  that  occasion,  I  do  not  see  any 
reason  why  the. difficulties  that  be  mentiona 
TinV'ht  not  Ik>  pot  over.  At  the  some  time  T 
confess  that  I  have  never  had  the  time  or  the 


I  inclination  to  carry  out  the  kite  balloon  any 
J  further  than  just  to  put  the  idea  forward,  and 
since  then  kites  have  themselvea  dom  audi 
splendid  Ti  rirk.     For  meteorological  pnrpoRW, 
they  appear  to  me  to  be  the  very  best  means 
w»  have  of  espIoIjl^;  the  nppmr  regiona,  better 
even  than  balloons,  that  I  am  quite  content 
to  let  the  kite-balloon  go  by.    I  may  say,  in 
tefermiee  to  what  Mr.  Brooe  mentioned  just 
now  about  Mr.  Retch's  experiment  in  America, 
that  I  think  it  is  only  fair  to  n\y  that  ho 
began  after  he  saw  mine  in  England.    I  think 
he  haaaohiered.  through  the  help  of  Mr.  Cby* 
ton,  some  of  the  best  investigations  that  have 
yet  been  made  of  the  upper  regimu.  Lately, 
they  have  teaehcd  the  height  of  14,000  feet 
with  instrumonts,  and  that  is  as  high  as  one 
would  care  to  fly  a  kite — an  enormous  height — 
and  they  have  been  able  to  take  observations 
of  the  heavens  at  that  height,  and  they  have 
made  some  very  interesting  discoveries  of  the 
nature  of  the  currents  of  the  atmosphere. 
wUeh  will  alao  help  baUoonuta  and  flying 
machinists,  and.  I  think,  both  those  sciences 
will  help  each  other.    I  should  like  to  ask 
Mr.  Baoon  if  he  has  ever  notieed  in  the  etoody 
strata  that  he  has  got  greater  velocity  than 
eitlier  before  or  aft«.'r,  because  the  observations 
I  of  Bluehill  seem  to  show  that  it  orcure<l  either 
above  or  below  the  cloudy  stmtum.  Perhaps 
I  he  has  not  taken  observations  from  that  point. 
But  it  shows  that  we  are  learuiog  by  means 
of  Into  obeervatiom  tUnge  timt  wotild  be  im- 
possible  by  other  means.     And  a  great  deal  of 
this  work  of  the  last  pi^er  thai  has  come  ovet 
from  Mr.  Rotdi,  I  thinkt  is  as  unptwtant  a 
contribution  to  tbo  Boience  of  metereology  as 
anything  I  liave  "leen  for  tho  last  20  years. 

Member  (name  missed) :  I  should  like  to 
know  with  firegard  to  tiio  Danilewilcy  Fiyiim 
Machine  whether  there  was  any  data  as  tn  tlio 
velocity  witli  which  it  could  be  guided  by 
means  of  tho  intoresting  apparatus  we  aaw  en 
the  screen.  Tho  mechanical  part  of  it  is  ap- 
parently so  out  of  proportion  to  tho  mass 
which  ha.s  to  bo  propelled  through  the  air 
that  iti  doe«  not  seem  that  any  very  higli 
velocity  could  be  attained.  Then,  with  regard 
to  the  use  of  aluminium  in  signalling  balloons. 
I  think  it  ie  now  amatter  that  has  been  afanoat 
solved  by  engineers  that  stool  is  a  stronger 
metal  strength  for  strength  and  weight  for 
weight,  so  that  there  ia  nally  no  object  in 
using  aluminium.  I  think  tliat  is  Mr. 
I  Maxim's  experience.  I  should  lilcB  to  Imow 
I  why  aluminium  is  still  used. 

IfR.  Bruce  :    You  could  not  get  tho  balloon 
'  up  with  steel.  We  do  not  want  great  strength, 
we  want  ligbtness.    Aluminiiun  is  the  lightest. 


Ottobfr,  igoa] 


THE  AERONAUTICAL  yoURNAL. 


»53 


Member :  That  is  the  point  raised.  I  say 
steel  is  lighter  tluin  aluminium  strength  for 
strength. 

Mr.  Bbuck  :  But  if  you  make  that  ladder 
of  steel,  you  cannot  have  it  rery  much  finer 
than  the  one  wo  have  here. 

Another  Speaker :  I  imagine  it  Ls  rigidity 
you  want.  If  you  made  it  of  hteel  you  would 
not  liave  the  same  rigidity  ;  steel  wire  might 
be  lighter  and  stronger  than  your  aluminium, 
but  you  would  not  get  the  .same  rigidity. 

Mr.  Brucb:    Yok,  th.nt  is  so. 

Mr.  Bruce:  I  am  very  anxious  to  show 
the  meeting  the  photographs  of  Major  Biulon- 
Powell'a  experiments  at  the  front  with  his 
kites.  I  am  indebted  to  Mis 4  Baden-Powell 
for  sending  me  theio  pictures,  and  I  am  able 
to  siiow  them  to  you  by  the  kindness  of  the 
editor  of  "  Tlie  King  "  who  ha.s  lent  them  to 
tho  Aeronautical  iSocir«ty  for  the  use  of  this 
exening. 

Mn.  Bruce  then  exhibited  a  number  cf 
pictures  illustrating  ^fajor  Batlen-Pow^'ll's  ex- 
periments at  the  front. 

Mr.  Bruce  :  Itefore  we  separate,  there  is 
one  point  I  wis})  to  speak  about;,  and  that  is 
about  the  Paris  International  (^ongn«s.  When 
I  was  over  in  Paris.  I  was  mo«t  hospitably  re- 
ceivetl  by  tho  French  Aeronautical  Society, 
and  I  am  very  glad  we  are  going  to  be  repre- 
sented at  the  Congress.  Some  of  our  members 
are  down  on  the  list,  but  there  ought  to  bo 
more,  because  it  is  one  of  tho  most  important 
Congroiises  ever  held.  I  am  sure  we  are  all 
agreed  that  it  is  most  important  in  the  pro- 
gress of  aeronautics  to  have  intermttional  con- 
sultation and  international  agr.^ement  on 
scientific  subjects. 

The  Chairman  :  Ladips  and  Gentlemen, — 
After  the  very  interesting  papers  and  illustra- 
tions we  have  seen  this  evening,  wo  have  to 
thank  those  gentlemen  who  have  interested 


OS  so  much.  I  do  not  propose  to  detain  you 
any  length  of  time,  but  I  may  mention  ono 
thing,  and  tluit  is  that  in  Franco  they  aro 
working  very  hard  at  this  problem,  and  wo  aro 
informed  that  the  Aero  Club  in  Franco  has 
offered  a  prize  of  100,000  francs  to  the  aero- 
naut who,  either  in  a  balloon  or  a  flying 
machine,  starts  from  the  ground  and  makea 
a  journey  round  tho  Eiffel  Tower  and  returns 
within  an  hour.  It  is  a  distance  of  about  six 
miles.  I  shall  not  dt^tain  you  with  any  further 
remarks,  but  thank  you  for  your  attendance 
here  this  evening. 

A  vote  of  thanks  to  the  Chairman,  pro- 
posed by  Mr.  Hiram  Maxim,  terminated  tiio 
proceedings. 


Aeronautics  in  1900. 


The  present  year  has  been  remarkable  for 
aeronautical  enterprise  and  experiment.  The 
gr^^tost  achievement,  no  doubt,  has  been  the 
trial  trip  of  the  Zeppelin  Airsliip,  which  haa 
been  fully  chronicled  over  and  over  again  in 
the  daily  papers,  and  tho  periodicals.  As  ha^ 
often  been  tho  case  in  aerial  experiments,  the 
results  of  tho  trial  trip  were,  at  first,  ex- 
aggerated, and  the  news  that  first  came  to 
hand  stated  that  the  Zeppelin  Airship  had 
journeyed  35  miles  against  tho  wind.  No 
wonder  was  it  therefore  that  some  daily  papers 
announced  that  the  solution  of  tlie  problem 
of  aerial  navigation  had  been  acoomplislied  by 
tho  venerable  German  Count.  But  the  illu- 
sion was  dispelle<l  in  this  country  at  the  meet- 
ing of  tho  Aeronautical  Society  on  July  17th. 
when  Mr.  P.  T.  Alexander,  who  was  replying 
to  Mr.  Maxim's  paper  on  the  Zeppelin  Air- 
ship, stated  that  the  distance  was  really  only 
3.5  miles,  the  decimal  point  having  escaped 
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the  notice  of  the  t<?h»graphLsts.  Disappoint- 
lURnt  at  hearing  the  truth,  has  caused  Kotne 
writers  to  go  to  another  extreme,  and  dis- 
parage the  experiment  as  a  failure.  A  wiser 
course  is  tlje  avoidance  of  either  extreme  of 
criticism.  The  first  journey  of  the  Zeppehn 
Airship  csinnut  hf  siii«l  to  have  solved  the  pro- 
blem of  ste«»ring  a.  b.dloon  agaiiLst  a  consider- 
able wind,  but  it  has,  all  the  same,  been  a 
well-designed  and  ably-executed  experiment, 
and  even  if  the  particular  form  of  the  airsliip 


The  Aeronautical  Journal  has  received  many 
photogmphfl  and  illustrations  of  the  Zeppelin 
Airship.  These  illustrations  are  published  in 
the  current  number,  which  are  considered  to 
be  the  best.  Tlie5M>  appeared  in  the  Septem- 
ber number  of  "  Pearson's  Mngiizine.'*.  ar.d  • 
they  are  now  Teproduce<l  by  kind  permission 
of  the  editor. 

Next  to  the  Zeppelin  Airship.  M.  Santos 
Dumont's  motor  b.illonn  is,  perhaps,  attract- 
ing most  of  the  attention  of  experts.    A  men- 


Fron  Prarion't  Uanaziufi  {If  lind  pfrmittion  of  Ihe  Krfitor. 

TiiREK  Snapshots  or  tmk  AiRRinp  m'rino  rrs  Fikbt  Vovaoe. 


is  not  destined  to  survive,  still,  valuable  ex- 
perience must  have  resulted  from  many  of 
tho  details  of  the  novel  structure,  details 
which  have  already  lxH>n  so  carefully  described 
in  this  journal  by  Major  Bmlen-Powell.*  To 
take  but  one  example,  it  appears  that  the 
fabric  of  which  the  balloons  of  airsliips  arc 
made,  iiri'  exceptionally  giistight.  Tln^ 
Zt'ppelin  expmment  was  worth  all  the  money 
br>stowed  on  if-,  if  n  really  goAtight  material 
has  been  its  only  outcome. 

*The  Zrppelin  Ainbip,  Aerohautic^l  Jovunal,  Oct.,  1890. 


tion  of  tliis  machine  will  bo  found  in  tha 
Notes  of  the  current  issue.  Further  details 
of  his  latest  Ixilloon  are  held  over  until  tho 
next  issue  of  this  journal. 

Apart  from  the  attempts  being  made  to 
render  balloons  inde{>endent  of  wind  direction, 
much  excellent  work  has  been  carried  out 
during  the  year  with  the  ordimiry  balloon  in 
it^j  primitive  unstecrable  condition,  and  the 
long  voyages  that  have  lately  been  carried  ou6 
on  the  Continent  certainly  testify  to  an  in- 
crease of  skill  on  the  part  of  modem  aeronauts. 
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The  exMttiife  off  TCcmt  akfll  in  bdloMi 

lation  is  given  in  another  column  of  tho 
JoiirtiaJ.  where  M,  Jacques  Faure's  successful 
ballfion  Toyage  aorocs  the  Channel  in  Soptem- 
b?r  last  !•*  chronitled.  This  latter  journey  ia 
especially  worthy  of  note,  ns  it  was  a  pleasant 
instance  of  International  work  and  t'o-opora^ 
tion  in  the  cArr>-ing  out  of  eeriel  experimenta. 
During  this  yf»nr  in  tlii-;  counfry.  tho  I?i"'v, 
J.  M.  Bacon  ha^  greatly  extended  his  jKUit  ex- 
perienoee  es  a  mientUto  iMlloanut.  One  of 
his  ascents  took  pi  n-e  in  a  thunderstorm,  and 
this  fact  has  been  the  cause  of  rnuoh  interost- 
tng  coneqxmdenee  in  scientific  and  other 
joornale,  as  to  the  possibilities  of  b  illoons  bj- 
ing  struck  by  lii;htninp.  Besides  the  experi- 
ments in  the  open,  with  Hying  macliinos  and 
balloons,  the  sensational  expeiimenit 

having  a  bearing  on  important  :T>ronaufir;iI 
matters,  and  which  hare  been  uarried  on  in 
the  laboratoiy,  demand  tbe  earaeat  «tt«ition 
of  students.  In  another  part  of  the  jounud 
will  be  found  an  account  of  the  experiments 
of  UesHB.  W.  0.  Walker  and  P.  T.  Alexand-r. 
on  **.The  Lifting  Powor  of  Air  I'roprllors,"  a 
panisjil  of  which  will  render  evident  tho  fact 
that  in  liKK)  the  science  of  aeronautics  is  not 
the  pursuit  of  the  fanotfnl  or  o£  the  dieener, 
hnt  of  the  stem  and  mattefstf^sot  expert* 
mcntalist. 

■  >»» ■ - 

M,  Jacques  faure's  Balloon 
Voyage  across  the  Channel. 

On  September  Ist,  M.  Jacques  Faure,  the 
treesarer  of  the  Pari^  Aero  Club,  accompanied 
by  Count  Kargnriun,  ascended  from  the 
Ijronnrls  of  flic  f'n^tal  Pala^<^  in  hU  balloon 
**  L'Orient,"  for  the  purpose  of  crosniug  tho 
Channel.  The  local  amngetoenta  for  the 
asrpnt  were  made  by  tht^  Acronantiral  Society 
of  Groat  Britain  at  the  request  of  "  La  Societe 
FVancatae  de  NaTigntion  Aertenne/'  Mr.  Henrv 
Gillman,  the  present  excellent  and  most 
eneiT»etic  nuimiger  of  the  Crystal  Palace  having 
generously  placed  the  historic  balloon  ground 
of  that  establi^metit  at  the  di.spostU  of  tlii< 
French  nomnnnts.  There  is  no  plsice  in  the 
United  Kingdom  where  a  balloon  can  b?  so 
promptly  inJated  aa  at  the  dystat  Palace, 
antl  the  npi'rations  of  its  highly-trained  staff 
received  tho  higheat  cmnmendatioa  from  M. 
Fanre.  M.  Mallet,  the  Fan«ian  aemnont,  who 
had  journeyed  from  Paris  in  charge  of  the 
halloon,  superintended  all  the  amingements 
preparatorj'  to  the  ascent.  On  tho  morning 
of  September  3rd.  a  telegram  was  leoelved  by 
Mr.  Erie  Stuart  Bruce,  the  Honoraiy  Seoie- 


tary  of  the  Aeronantieal  Society  of  Great 

Britain,  from  M.  Fauro  to  tho  ofTect  that  the 
aeronauts  had  safely  crossed  the  Channel  and 
deooended  at  Atettcw,  near  Boulogne.  A  tele- 
gram from  the  Aeronautical  Society  of  Great 
j  Britain  was  imme<lis»t"ly  (h'<pr\tch«xl  to  M. 
Faure,  congratulating  him  on  his  successful 
voyage. 

Mr.  Eric  Stuart  Tlnicc  si  tic-"  received  thtt 
following  kind  letter  from  M.  Faiv^  descrip- 
tive of  his  Toyage,  and  dioiring  hie  appraci»> 
tion  of  the  aid  he  received  from  the  British 
I  Aeronautical  Society.    This  is  translated  from 
I  the  Freucli  by  Helen  Auxilium  Bnioe« 

I  10.  Rue  La  Fayette,  Paris, 

!  Sept.  8rd. 

Dear  Sir, — I  confinn  in  this  my  telegr.im 
of  yesterday  in  whieli  I  informed  you  that  I 
had  fortunately  landed  at  Alettes,  a  littlo 
Tillage  in  the  depirtnient  of  Pas  de  Calais  be- 
j  tween  Etnples  and  AIontreuil-siir-Mer.  I 
must  first  thank  you  for  all  your  kind  help  in 
I  facilitating  my  deparUve  from  London,  and  1 
r>H>I  that  it  Ih  to  you  that  I  owe  much  of  the 
success  of  my  enterprise, 

I.eaving  the  Crystal  Palace  at  7.30.  I  easily 
found  my  lerel  at  about  100  metres  up,  so 
.   that  I  was  able  to  communicate  with  the  earth 
[  seveml  times.  jukI  so  ascertained  my  where- 
I  abouts.    Thus,  I  found  T  pasa»*d  exactly  over 
'  the  tower  of  St.  Mary  Crcy,  and  travelled  right 
'  down,tlse  county  of  Kent,  recognisuig  on  my 
i  left  the  Thames  lighthooses.  eo  that  I  think  I 
struck  the  sea  between  Heal  and  Sandwich  at 
about  11  p.m.    The  wind  was  farourable,  so  I 
did  not  heaitate  to  attempt  die  terossing  of 
the  straits  and  taking  the  precaution  of  mount- 
I  hi^j  (o  about  700  metres,  and  maintaining  that 
i  altitude  so  tJiat  I  miglit  be  able  to  note  my 
direotion  fay  the  etars,  it  appeared  to  me  that 
1  went  rnntiniiously  south-east.    At  2:'V<)  T 
saw,  on  tho  left,  a  lighthouse  tJmt  I  knew 
later  on  to  be  that  of  Boulogne.    I  followed 
the  French  coast  from  Boulogne  to  flic  mouth 
cf  the  Canche.  liearing  on  ray  left  the  sounds 
of  earth,  the  railway  trains,  and  tfce  barking 
of  do^  etc.,  and  on  my  rin^t  the  riae  and  fall 
of  the  sea. 

I  effected  a  landing  under  good  conditiuns 
at  3.20  in  the  morning  near  the  little  TOhtge  of 
Alettes.  As  you  rcc.  niy  jniimny  was  accnm- 
plished  under  the  best  co)i<litions  and  with  no 
incidental  accident.  I  hop^,  Moosiear.  to  hare 
the  pleasure  of  seeing  you  when  you  conu^  to 
Paris  for  tlm  Aeronautical  Congress,  so  that 
I  may  thank  you  personally  for  all  you  did 
loir  me.  Yours,  Ac. , 
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The  Recent  High  Kite  Ascents 
mt  the  Bine  Hill  Observatory. 


Mr.  Lawrenoe  Rotch.  of  the  Blue  Hiii  ub«er- 
yatory.  has  comitmniciitetl  the  reHulto  obtained 
in  two  ver>-  hi«li  ITarjcm\o  Kito  flights,  whirh 
h«T»  boat«n  tiK>  record  of  the  a-weats  at  the 
Meteorological  Obswpwtwy.  On  Juha  Iptb. 
the  altitmie  of  14,0f)0  feet  was  rfuclicd.  This 
exceeded  the  greatest  height  previoualjr  ob- 
tained at  tfaia  ohMrvatoty  by  1,440  feet.  At 
this  hfipht  tlie  tomperature  waa  16  degrees 
below  tho  freoKing  point,  the  wind  velocity  was 
25  tnilee  an  hwat  from  the  North-East,  ana 
tho  air  was  very  dry.  The  kites  nmained 
near  the  highest  point  from  5  to  8  p.m.,  when 
they  were  reoied  in  rapidly  by  a  Kirr^il  eugina. 
Iti  the  descent  the  kites  pasied  thraa|^  a 
stratum  of  thin  mgKf'f^  cloudn  at  a  height  of 
half  a  mile.  These  were  moving  with  a  velootty 
ef  aoma  80  milee  an  bovr.  At  ^taa  time  the 
wind  at  the  obscnatory.  Rituated  about  W'! 
feet  above  the  general  levol  <rf  the  soiRKUid- 
iqg  countey,  had  foUen  to  a  calm. 

But  even  this  record  is  broken  in  the  second 
ascent  described  by  Mr.  Rotch.  On  July 
19th,  the  kites  attained  a  height  of  16,900 
feet  above  the  sea  level.  Tha  leeerding  in- 
struments nttaclurl  to  tho  ki(»>s  showt^d 
freezing  temperature  at  the  highest  point,  and 
a  Nordi'IBMt  wind  with  »  velocity  of  96  ntles 
an  hour.   Vbo  air  was  agsin  found  to  be  wiy 


The  Paris  International  Aero- 
nautical Congress. 


Tins  important  event  took  place  from  Sep- 
tember  I6tb^20tb  at  Mendon.  Amongst  the 

niomhors  of  tlip  Aeronautical  Society  who  con- 
tributed paperK  were  M.  Eric  Stuart  Bruoe, 
who  contributed  a  paper  on  "  Electric  Balloon 
Signalling  in  An* in  and  .Antarctic  Explora- 
tion." and  Mr.  1'.  Y.  AIcxandt»r.  Tlii>  latt.r 
gentlenmn  forms  one  of  the  voyagers  in  Dr. 
Betson's  giraat  balloon  aseeading  ittm  Beilin. 
Just  on  poin4;  to  pre^ss  a  telopram  has  been 
received  from  him  from  Friedenau  dated  Sep- 
tember SMtb ;  "  Leaving  to-n^t  6.63.  dir»>c- 
lion  East." 

Hie  details  of  the  work  of  tlie  Paris  Con- 
grcM  must*  iHMn  want  of  space,  be  held  over 
until  Ilia  Janoaij 


Lifting  Power  of  Air  Pro- 
pellers,  being  Experiments 
with  Propellers  30  ft  in 
Diameter. 


I 


Bj  WiLUAM  OionoE  Walkkb,  A.M.LC.E., 
M.I.M.E. 

Tho<tp  cxprnmonts  wort'  carried  out  during 
the  latter  part  of  1899,  with  the  expert  and 
financiBl  assistanoe  of  Mr.  Patrick  Y,  Alexan- 
der, of  Bspsrimental  Worke^  Bath. 

>7rj        ,i(al  Apparwhu,   Five  propellers 

30  feet  ill  Uiiuneter  wen*  tried,  letterinl  A.,  B., 
C.  D.,  E..  the  skeleton  structure  of  the  blades 
was  also  tested,  the  diffea«nt  propellen  wen 
formed  by  alterina;  thi^  canvas  streteheil  on  the 
skeleton  blades.  The  skeleton  propeller  was 
made  aa  1«bt  as  possible,  and  for  leaaons  of 
strength  and  lightness,  a  Mangin  type  of  pro- 
peller was  used  of  four  blades,  the  bfades  be- 
ing fixed  one  behind  the  other,  and  connected 
together  by  diagonal  stnta  and  ties;  the 
blades  were  3  feet  IJ  inches  apart.  A  pair  of 
bhules  are  thus,  from  a  structural  point  of 
Tiew,  aimibr  to  a  "warren »  or  lattice  girder 
8Upporto<l  at  one  end,  tho  respective  blades  cf 
one  pair  constituting  the  upper  And  lower 
flanRBs  of  Hie  girder;  tiieiiefoiv.  wben  the  pro- 
peller is  exerting  a  thrust,  the  members  of  ons 
blade  will  be  in  compn^^ssion,  and  the  other  in 
tension.  The  bladsNfounes  are  made  of  solid 
drawn  steel  tubes  of  beat  quality  and  of  differ- 
ent diameters  and  jjaiif^es,  the  tubes  are  joined 
together  by  bniKcd  sockets.  Th©  width  of 
tlie  hlade  frsme  was  6  feet  with  a  length  of 
15  feet. 

The  propeller  was  mounted  on  a  horizontal 
shaft  4  ins.  in  diameter,  and  driven  %  a  port- 
able engine  by  means  of  a  six-inch  Mi.  Tlie 
diameter  of  the  engine  cylinder  wiu  8|  inches 
wilii  a  strobe  of  12  inches.  The  boiler 
pressure  varicKl  b^'twi'en  GO  and  75  pounds  per 
square  inch.  Tlie  driven  pulley  on  the  pro- 
p.^ller  shaft  was  o  feet  in  diamet<?r.  Several 
pulleys  of  different  diameters  were  employed 
on  tho  engine,  varying  from  2  feet  to  3  feet  in 
duuueter.  W  ith  smaller  diameter  pulleys  tli9 
belt  was  found  to  slip  somewhat  at  the  high 
spe;xls.  PiMi-tieally  no  sYip  occurred  durin;> 
the  present  readings  with  the  laiger  diameter 
pulleys. 

Tlie  propeller  shaft  was  fro:*  to  move  in  its 
bearings  lon^itudinullj',  a  powerful  ante-fric- 
tion swivel  was  attached  to  tho  end  of  tho 
sibaft  m  the  disoibaige  »d»  of  tho  propeller,  to 
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wfiirl]  i^n'^  attached  a  Salt-ers  balanco  capable 
of  miding  up  to  a  pull  of  1,000  poundH,  and 
readiiig  to  m.  pound  *  tnoTMnsnt  of  1 1  inches 
of  the  shaft  was  sufBcient  to  niovn  tJie  needle 
right  round  from  zero  to  1,000.  The  balance 
WM  tested  by  means  of  wei^itu  before  and 
ahmg  tlM  experiments.  Tb»  pnpdkr  aliaft 
ran  very  freely  in  its  boarings,  Tpquirincr  only 
a  few  lbs.  thrust  to  more  it  h<xizont«lly  when 
revolving. 

rropcUer.i.  Tlie  five  propellers  tried  which 
are  lettered  A.  t»  E.,  all  30  feet  in  diameter. 
Propellers  A.  to  D.  bad  their  blade  surface 
set  at  an  angle  of  12|  (degrees  to  the  plane  of 
rr>tn t  ion .  PropoHer  E.  was  aet  at  an  aa^  of 
21  degrees. 

A.  had  four  bladaa  «aeh  0  feet  wido,  giving 

an  area  of  3.50  5if]nare  foot. 

B.  had  two  btadea  each  6  feet  wide,  giving 
an  area  of  176  square  feet. 

r.  had  four  blades  3  feet  wide  each,  giving 
an  area  of  175  square  feet  fomied  by  stretoh- 
iag  the  canvas  on  half  the  longitudinal  length 
of  the  blade  structure. 

n.  hiul  four  blades  .1  feet  wide  each,  giving 
an  area  of  square  feet  similar  to  C,  bufc 
with  6  faefc  nulina  of  hlnde  jntHaee  removed 
f rom  each  blade^  leaving  foOT  t^M  9  feet  jpi^ 
by  3  feet  wide. 

E.  had  fSonr  btadee  exactly  the  same  as  A., 
cnly  set  at  «n  of  81  d^mee  to  the  plaiia 
of  rotation. 

Experimental  BuiUling.  The  room  was 
210  feet  long.  68  feet  wide,  and  flO  feet  high. 
Til.'  iucis  of  tlir  prnpeller  wa.s  Tionrlv  oentnal 
With  that  oi  the  room  and  17  feet  above  the 
floor  surilwe,  the  eentn  of  the  propeller  bemg 
about  30  fwt.  from  one  end  of  the  room, 
arranged  so  to  feed  from  the  wall's  side.  The 
air  was  ample  for  the  proper  eircul.%tion 
of  the  air.  Tho  dL«c  area  of  Ihe  propellers 
wa«  707  square  feet,  while  the  sectional  ari\a 
of  the  room  in  same  plane  as  propeller  was 
3,m  leaving  an  are*  of  3JBB8  square  feet  for 
<he  flow  of  nir  back  into  the  propeller.  Tlie 
air  was  discharged  in  the  lorm  of  a  cylindrical 
column  about  90  feet  iA  dianwter  down  the 
long  room,  returning  by  the  walls  and  parsing 
the  propeller  through  the  di';c  area  of  2,8^ 
square  feet  and  again  into  the  propeller. 

ModA  of  Exprrimrnt.  Each  propeller  waa 
tested  at  about  10  difTf  r'-nf  ■^prM^di  (including 
the  skeleton  bUdes)  varying  from  20  to  OU 
rsvoltttianB  per  minnte.  The  tiirast  in  pounds, 
revolutions  of  propeller  .and  <>ng:ne,  together 
with  an  indionior  diagram,  and  stiMun  pressure 
were  taken  simultaneonsly  for  eadi  different 
speed.  These  experimental  readingi  are  given 
in  tables  1  to  8.   A  Crosby  Steen  Indieator 


I  was  used,  wliich  was  compared  with  a  Richards 
Indicator,  and  found  to  agree.    Tables  1  to  6 

I  givo  resnlts  for  propeller  speeds  of  90,  95,  80k 
3~    10,  45,  lrQ»  55,  and  60  vevolutkniB  per 

I  minute. 

'  The  frietion  of  the  unloodod  en^ne  waa  also 
obtained,  whioh  includce  the  fnctioii  of  the 

belt  and  propeller  shaft,  obtaintMl  by  removing 
I  the  propeUer  and  running  the  engine  light  at 
I  progresaivo  speoda.     1%o  meeluiaioal  elilei- 
1  ency  of  tho  engine,  belting,  and  shafting  was 
obtained  for  different  loads  by  meana  of  a 
brake  dynamometer  applied  to  tho  propeller 
shaft ;  tJiis  efficiency  multiplied  by  the  I.H.P. 
gives  u«  the  D.H.P.  for  that  particular  H.P. 
Every  care  was  taken  so  Qiat  tho  results 
should  be  as  accurate  as  possible,  and  tho  reed> 
ings  were  t^iken  br  n  staff  of  four  oh'^rrers. 

Tabulating  ItemHs.  Referring  to  tables  1 
lo  5.  The  tip  speed  oomsponding  to  the  re- 
volutions is  given.  TIk-  total  I.H.P. ,  the 
brake  and  power  to  overcome  the  friction  of 
the  unloaded,  en^e  has  been  givon.  The 
power  necessaiy  to  overcome  friction  duo  to 
■  workinc;  load  may  be  obtained  by  adding 
f  net  ion  and  subtracting  the  ;fesult<»  from  the 
I.H  J.  The  thrust  in  lbs.  per  I.H.P.  and 
B.H.P.  are  inserted. 

ExamxHatioii  of  BaulU.    Taking  the  ex- 
pcrimente  ae  a  whole,  end  makinig  aUownnoes 
for  6s^>erimental  snois,  the  following  lelatioms 
'  are  verified. 

(1)  .    The  thrust  varies  as  tlie  wiuare  trf  the 
revolutions. 

(2)  .    Hie  H.F.  vaxiea  as  the  cube  of  the 
revolutions. 

(3)  .   Hie  thrasb  per  H.P.  varies  invenefy 

as  the  re\  oIutions. 
i      For  a  given  I.H.P.,  E.  gave  the  greatest 
I  thmvt,  at  16  I.R.P.  the  thrust  was  260  lbs..  A 
I  and  C  ^12  lbs.,  D.  102  Ibe.,  B.  132  lbs.  ro- 
.spectively.    At  the  same  number  of  revolu- 
tiona  A.  g^ve  about  double  the  thrust  of  B. 
For  equal  fip  speeds  tlw  thrust  per  H.P. 
I  for  propellers  C.  and  E.  wore  nearly  equal. 
Propeller  B.  of  two  blades  was  the  least  effi- 
cient of  the  seriss. 

The  thrust  per  I.H.P.  of  B.  and  E.  at  fiO 
revolutions  per  minute  wa,s  9.4  and  15  re- 
spectively. E.  rvquired  18.7  I.H.P.  lodnve  it 
I  at  50  revolutions,  while  the  I.H.P.,  absarbc<l 
by  (he  skeleton  propeller,  wa5?  7.8,  and  that 
of  the  imloadod  engine  2.05  I.H.F. 

MeamremenU  of  *  Air  DUtharged.  The 
veloc  ity  of  tho  air  at  dlfTerent  jK)ints  entering 
as  well  a»  on  leaving  the  propellers  B.  and  £. 
was  measured.  Anemometer  readings  were 
taken  at  a  distance  of  2  feet  in  front  of  the 
I  ppopdlscs*  as  well  aa  behind,  and  at  intervals 
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of  2  feet.  No  delivoring  tiibo  was  «niployed, 
the  propeller  being  entirely  cpcn  in  front  as 
well  IM  bflliiDd.  The  air  on  tlio  delirery  sido 
at  tlie  <Gstaiioe  of  2i  inches,  at  which  the  read- 
ings wen;  tnken.  had  no  fnul  'iiry  to  sprwul 
Ueyoud  a  radiut  ^ligiiily  greater  than  the  ex- 
treme ndius  of  the  bladeii.  The  wloritj  of 
air  at  differ-^nt  points  on  t!io  dolivi  rv  ^idc  i'^ 
given  iu'tahles  7  and  8.  From  all  poinLi  be- 
hind the  propeller,  the  air  is  sucked  into  the 
mrofietl  spjoe.s  left  by  tho  ri'volvino  blad?s  and 
discharge  in  an  axial  direction  in  the  shape  (( 
A  crUndrical  colnmn  bf  air  having  a  spiral 
motion,  the  pitch  of  the  sptnd  depmding  upon 
f'.e  nnirlf  nt  wiiifli  (Iif>  hlndp";  iiro  ^^et. 

Tiie  crtiss  section  of  the  propeller  disc  on 
the  dellveiy  stda  wna  divided  into  eight 
iin!i>;ituin'  (  oiif -ntni'  rings,  and  an«momet€>r 
readings  wore  token  at  the  following  radii, 
whbh  correspond 'to  the  centre  lino  of  the 
rings,  viz..  2,  4,  G,  8,  10.  12,  14.  and  16  feet. 
Tlie  velooily  of  air  in  ffft  per  minute  as  asoer- 
taiixKl  at  eufli  ut  the  8  radii,  wa8  multiplied 
by  the  area  of  tlio  rotresponding  ring'i  in 
^'jinrr  feot  :  viivl  tlic  prmluct  beint:;  added  to- 
gether, gave  the  number  of  cubic-  feet  of  air 
diwharged  psr  minnte.  Propeller  B.  dis- 
clijirged  23.3,230  cubic  feet  of  air  per  minut43 
at  ii5  revolutions  and  3.8  I.H.P.  giving  a 
thrust  of  42  pounds.  Propeller  E.  dis(Jiargo<l 
3/J3.1 10  cubic  fe:>t  at  ^'2\  n  voliitions  per 
minute,  rcquinn^'  .58  I.U.P.,  and  giving  a 
thnkit  of  120  pouiids. 

The  thmst  may  lie  approxinuitely  calculated 
at  different  r.ulii  ft  om  tln'  nnitnint  ol  air  dis- 
cltargetl  at  the  respective  points. 

It  will  he  noticed  that  the  thrust  per  unit 
anni  is  a  maxiiiniin  near  tho  tip9*  and  rapidly 
falN  off  near  the  central  parts. 

W'hjht  ui\d  Stnnyfh  of  Tropdlcrs.  The 
weight  of  the  prtjp<*llm  voa  about  120  lbs. 
each,  not  int  liuling  the  canvas.  The  prop<"!l(>r 
^Nm  diHtgn!'(i  strung  enough  for  a  thrust  of 
000  lbs.  at  a  factor  mfety  of  ^.  TRldng  the 
steel  tubes  at.  .'W  tons  per  square  incli,  ii  for- 
mula was  employed  suitable  for  long  columns 
and  pin  joints  whereas  the  tube?  mi^t  be 
taken  an  nhort  colomns  and  HtiffeniMl  joints, 
thir.  woiiM  ^'ive  a  much  higher  s-tn  n^tli.  Tin- 
author  has  no  reliable  data  on  tho  compressive 
fitren}^  of  short  tubes,  and,  therefore,  made 
usr>  nf  iv'sults  more  suitable  for  long  ones. 

The  .stnMigth  of  the  blades  were  tested 
Btatimlly  by  loading  the  estreme  tips  with 
weights.  The  defl»>ction  curves  are  shown  in 
Fig.  14  fur  axial  strength  or  thrust  and  twist- 
ing stmigth.  Tho  plotting  shows  tlie  limit  of 
elaaticity  was  not  readied.  T!us  ynx^  oxperi- 
mentallj  verified,  for  all  loades  up  to  brealdng. 
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'v'ltfh  was  duo  -to  one  of  tho  bra7«d  sockets 
giving  out.  with  600  lbs.  snqtended  from  the 
tip  of  a  bUde  in  an  axial  direction.  The 
twistin^i  strength  of  the  blade  wan  not  tested 
to  bmiking  point.  It  is  cle.ir  tliat  by  lUiikin?* 
the  socketji  of  malleable  iron  insteari  ot  gun 
metal,  the  weight  could  haTe  lieen  materkilly 
rpdiinfMl. 

Discussion  on  Result*.  Comparing  A.  and 
B..  it  wiU  be  noticed  that  Uie  proximity  of  the 

wid«>  b!;ules  arranged.  "  Mangin  "  t  j-pe  did  nol 
mluo.>  tho  thrusting  power  of  llm  prnpi'IIi^p*. 
f<jr  at  the  same  number  of  revolutions  A. 
gave  pnctioolly  double  the  thrust  of  B.  C. 
had  four  narrow  blades  of  a  total  nr.\i  of  175 
square  foot,  while  A.  had  tho  same  number  of 
blades  but  of  double  the  width  and  an  area  of 
350  square  feet.  y*'t  their  pffifl  ncifs  \v  ra 
about  equal.  Thia  liesms  to  lihow  that  within 
cf^iain  limita  narrow  bladea  are  quite  m  effid* 
ent  as  wider  ones,  giving  the  ««»me  total  thrust 
at  equal  tip  speeds.  ]).  hml  i;  fvA  length  of 
ea<?h  blade  removed  from  the  tvnti-aJ  parts, 
otlienrise,  the  propeller  was  similar  to  C.  At 
50  revolutions  per  minute  the  thrust  of  C.  and 
D.  wa&  Idd  to  148  re.spectively.  With  16 
I.H.P.  the  thrust  of  D.  was  SO  leas  than  C, 
showing  that  the  area  of  the  cj>ntral  pirts  of 
the  propeller  ia  not  very  effective.  The  &kel'3- 
ton  blade  absorbed  a  oonsidemble  amount  of 
power.  At  nO  revolutions,  the  power 
necessnn'  in  drive  the  Rkeletnn  was  t50  pT 
cent,  ot  the  power  necessary  to  drive  A.  at 
the  same  speed.  So  that  Uie  application  of 
v(]U:\rf  f«M.'t  of  cinvns  only  requinnl  onlv 
5  extra  U.P..  and  to  give  a  thrust  of  1^6 
pottnd». 

Vrsitjn  of  ProprVvrs.  In  the  desifni  of  «uit- 
able  lifting  propellers  for  aeromiutical  pur- 
poses, thero  are  many  practical  and  theoreti- 
cal paints  to  be  considered.  For  instance,  it 
would  not  be  orniinmif  ;il  to  arrange  for  too 
high  a  thrust  per  H.l*.  due  to  consideration 
of  the  weight  of  propellers.  Takbig  ihto 
:K-«'iiiiiit  the  weight  of  the  propolh  r.  tlK»r<'  is 
a  particular  tlirust  per  H.P.  whidi  will  give 
the  highest  eflknency.  The  experiments 
cLita  sufficient  for  the  design  of  any  other  size 
of  prnpfller.  and  even  of  distinctly  different 
design  within  certain  limit.s.  It  is  dear  that 
the  thm^t  and  H.P.  can  bo  approximately 
arrived  at  for  any  pnrti(»tlnr  ppeed.  For 
instonce,  to  <lrive  propeller  E.  at  100  revolu- 
tion* per  minttte,  it  would  require  about  100  - 
B.H.P..  and  give  a  thriisf  of  l,12f)  pounds. 
It  is  not  tho  outhor'a  intention  in  this  report 
to  go  into  the  detign  of  a  propeller,  although, 
{>erhnps,  a  few  brief  particolars  of  the  line  Ol 
action  may  be  intenating. 
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Referring  to  propeller  E.  at  45  revohiticins 
per  minute,  it  )ji»ve  a  thrust  of  240  lbs),  with 
U  T.H.F..  or  at  17.1  lbs.  per  I.H.P.  Kow  this 

fijiuro  can  He  (•iiii>i<liTahly  iinjirnvt  il 

(1)  .  Bjr  mlucing  tbv  skiu  friction  of  the 
snrfiMso. 

(2)  .    By  vedndnii  the  mutiuKM  of  the  bUul* 

Hy  making  the  blades  Imli'  the  width,  which 
can  bo  rlnno  without  rttducing  (be  efficiency, 
ihc  first  lits.'s  may  be  approximately  halved. 
TiiiH  will  tXm  ooncurreutly  reduce  the  lo-^  iu 
the  second  quantity.    The  expeiimente  Hhowed 

tliat  til"'  p>xi>f anr<>  of  tli<^  strucfur  ' v  1  ^  ^" 
Kiimxf),  which  can  bo  reduced  by  eliminating 
aorne  ol  the  du^oaab  and  other  strata  near  the 
tip9.  Hk'  praMmee  of  struts  in  the  oentntl 
partK  absorbs  conipanitively  little  power,  and 
their  number  if  n»»ce-»rir>'  m»,*  be?  augmented. 
A«  far  as  pomible  the  bhulns  at  the  tips  should 
only  b>  !itn»ngthene*l  Tiy  wire. 

Fur  the  stake  of  example,  suppose  thiii  Uh» 
is  reduced  2  I.H.I*.  in  the  earn  of  propeller 
K.  at  !"»  rovolnfioii'  jxt  nn'mitc.  bringing  it 
to  12  l.H.r.  Again,  in  this  partimilar  case.  lo.-»s 
in  friotion,  due  to  belt  and  t>ngin«>,  was  3()  per 
cent..  Ko  tliat  we  may  approximately  (uij  that 
with  this  particular  typ.»  of  propeller  11  I.H.P. 
will  give  a  thrust  rf  240  lbs.,  or  a  thrust  cl 
about  21  Ihs.  per  I.H.P.  This  will  •  riuiva- 
lent  to  a  thriLst  ef  Ih^.  p.  r  H  f{  I'.  N..«  . 
assuming  that  no  lo^^  occiirH  due  to  intor- 
ferenoe  of  the  air  when  multiple  blades  are 
intru'lufcil,  tJii-  fhni-f  an<l  HP.  will  v;iry 
directiy  with  th?  numb.-r  of  blades  at  .^anie 
rsToltttions.  Suppos?,  thtrefor?.  we  arninge 
for  12  bbides.  this  will  give  a  thruKt  of  72t) 
lbs.,  and  require  83  I.U  J*. ;  with  18  bUides, 


the  thrust  would  bo  1,080  lbs.,  and  tho  Ml  1' 
49.t}.    Increasing  the  revolutions  to  (30  would 
give  us  a  tbravt  in  the  latter  case  of  1.836  lbs., 
and  would  rcquiri"  T.H.P. 

Of  course,  by  going  in  for  a  lower  tip  .>ip«H.>d, 
the  thrust  per  fi.P.  is  proportionately  gnviter. 

Applying  the  IH  blades  to  a  propeller  of>50 
feet  in  diameter,  we  have,  nmning  at  30  ro\  o- 
lutions  per  minute,  thrust.  ;i,7tK1  Ibi.,  1.11.1'. 
190.  At  20  revolutions  p  r  minute  we  have, 
thrust  l.()40  lbs.,  I.  H.  P.  r,:. 

The  above  calculations  arc  made  on  tli  ' 
assumption  that  the  irarbce  and  projections 
ar»^  m^arly  iks  rough  as  tli(>  cxpi  riiiH  nfjd  pr<»- 
pi-lters.  It  seems  clear  that  takirig  into  con- 
sidention  the  resistance  and  lifting  power  of 
a  smooth  indlned  siurface,  the  allowances  for 
friction  losses  Is  high,  and  that  the  power 
given,  can,  with  ortlinary  care,  he  much  re- 
duced. 

In  considering  wlu  tlicr  fhe  proximity  of  the 
blades  wdl  interfere  with  each  other,  it  must 
be  homo  in  mind — 

(1)  .    The  diameter  is  hirge. 

(2)  .  The  speed  is  .>-ma]|,  the  tip^  re^-oU-inj^ 
at  a  Iar|^  radius,  approxinmting  ordinary 
aeroplanes  mm'ing  in  a  straight  lino. 


The  following  nine  paper!*  by  the  autlicr  m:iy 
\y>  useful  as  reference :  "  Kxperiment**  «»n 
Srn  wHl'rop 'Her  Surface,"  In.st.  M.E..  IMJIJ  ; 
"  KxpcrimeuUi  on  Ventilating  Fims"  Hrifirli 
Awociation  If^OS;  Vaperinients  on  Propeller 
V.ntitatin.;  Fans,"  Inst.  M  K..  T^i>7;  "Sup- 
plementary Kxperiraeat  Propeller  Fsm." 
Inst.  M.E..  \m;  "Speed  Trials."  Britiisli 
Asjwiation  1«97;  and  "Lifting  P(Mir  of  Air 
Frt^lers,"  Bntirfi  Association  1809. 
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The  Balloon  Aiaaiit  from  the  Top  of 

the  Kighi. — One  of  the  rooet  remarkable 
balloon  voyages  recentl/  undertaken  has,  un>  , 
donbtcdly,  bceu  Captain  Spelterioi's  voyage  I 
oviT  tlu-  Alps  from  the  summit  of  the  R{gIii,Md 
it  reflects  the  lii>;h('st  i-rodit  on  this  daring  | 
aeronaut.  The  ditliculties  of  inflating  a  balloon  | 
at  A  height  of  1,456  metres  were  alone  a  for- 
midable task,  as  the  balloon  and  its  accessories 
to  1)0  conveyed  by  tlie  Arlh  Right  Railway, 
the  heaviest  item  being  tho  IMI  steel  tubes  of 
eoinprencd  hydrogen  weighing  move  tb«n 
I  J.noO  kilngrainiiies.  During  the  inflation  of 
the  balloon  on  tho  afternoon  of  July  2Uth  a 
terrible  storm  occurred,  which  in  the  evening 
developed  into  cyclonic  violence  reported  to  be 
unprecedented  in  these  breeding'  pliices  of 
Btoriua.  Trees  were  torn  up.  Telegraph  and 
telephone  wires  were  destroyed,  the  windows  of 
houses  and  railway  carriages  were  broken,  the 
harvest  was  deva.statofT,  but  the  inflated  balloon, 
strange  tu  say,  escaped  injury  owing  to  the 
skill  of  the  Mronsvt,  who  psssed  the  alghl  in 

Ra(lenii)^'  it  again?^t  tlic  f^rrmnd  by  means  of 
sacks  of  ballast  buug  to  the  network  of  the  I 
balloon.  On  Aagost  1st  tho  hslloon  ascended, 
carrying  in  the  car  three  jiagsengcrs — ^Captain 
.Spelterini,  M.  Julius  Ernst,  and  ^f  K^nile 
Gauticr.  The  start  was  made  in  a  south-west 
wind,  which  took  the  aeronantB  tight  over  the 
laige  glaciers  of -the  Canton  of  Glaris.  The 
panoramic  view  is  described  aa  magniflccnt  in 
uu  article  by  M.  (tauiier  in  the  "  Daily 
Eipress** — "To  the  right  the  whole  map  of 
Switzerland,  as  fir  as  the  Frrnch  and  German 
frontiers,  lay  spread  out  like  a  panorama 
stretching  farther  thnn  the  eye  conld  reach.  On 
our  right  the  whole  chain  of  the  Alps  from 
Mount  Blanc  to  the  Tyrolean  Alps  extended 
their  showy  crests  with  the  Mer  de  Glace,  which 
one  could  see  from  n  height  of  4,000  metres,  i 
As  we  advanced  we  could  see  all  this  from 
another  point  of  view.  i>oou  we  entered  into 
the  immeasurable.  Below  ns  scTersl  hundred 
metres  was  the  famous  Gloermisch,  the  smallest 
fissures  of  which  could  be  distinguished  under 
the  splendid  sunshine.  We  passed  just  over 
the  point  called  Bichidock,  leuTing  a  little  on 
one  side  tho  Riiche  Gloermisch  and  the 
VermeliB-niirtli.  It  was  with  inexpressible  joy 
and  exultation  liiat  we  felt  ourselves  thus 
soaring  abova^  these  desarta  of  ioa»  UBtrodden 
bj  tfaa  foot  of  nan,  and  npom  wUoh  no  hnnan 


eye  had  even  looked  down.  The  descent  wai 
the  most  critical  part  of  the  voyage.  It  took 
place  on  tho  Gnnetsereo,  *  peak  about  6,S0O 
feet  high,  and  pituatcd  in  the  Canton  of  Glaris. 
Monsieur  Emile  Gauticr  thus  describes  the 
prospect  of  the  desert:  "Everywhere  peaks, 
grim  and  forbidding,  rose  up  like  a  forest  of 
spikes  that  offered  a  foothold  to  nothing  but  the 
chamsis.  One  tiny  speck  of  green,  and  one 
only,  could  be  detected.'*  On  this  tiny  speck  of 
green  the  descent  was  mide.  This  was  in 
reality  a  small  plateau  about  50  square  yards  in 
extent,  surrounded  on  every  side  by  abysses 
that  yawned  hundreds  of  feet  deep.  HonMeur 
Emile  Gautier  hardly  exaggerated  the  aeronaut's 
abilities  when  he  said  :  "  He  handles  the  balloon 
as  easily  as  if  it  were  a  bicycle,  and  he  directed 
our  descent  upon  the  spot  selected  with  the 
certainty  of  a  m&rksman  aiming  at  the  target." 

Wireless  Telegraphy  Experiments 
from  &  Balloon.- According  to  the  "Ixwds 
Mercury,"  the  scientific  balloon  aaccnt  by  the 
Kev.  J.  M.  Bacon  waa  the  nsoat  popnhv  item 
in  the  programme  of  the  garden  party  given  by 
the  Bradford  Corporation  at  Lister  in  connec- 
tion with  the  meeting  of  the  British  Association. 
The  chief  feature  of  the  ascent  was  the  expert- 
ment  in  wireles^s  telegraj)hy,  which  included  an 
attempt  to  establish  communication  with,  and 
receive  messages  from,  a  balloon  retreating  into 
space.  The  arrangement  for  the  experiment 
was  that  on  release  the  occupants  of  the  car 
should  utilize  the  first  five  minutes  in  lowering 
their  lino  160  feet  in  length  and  fifing  a  csit. 
ridgo  attarhrl  to  a  tree  in  the  park.  The 
second  five  minutes  was  to  be  speut  in  sending 
messages  from  the  earth  to  the  balloon,  and  the 
third  five  minutes  in  the  attempt  of  the  bal. 
loonists  to  send  messages  to  the  earth.  The 
first  item  of  the  programme  was  completely 
successful,  the  esrtridge,  which  was  oonnjetsd 
by  wire  with  the  receiver,  being  fired  two 
niinutcs  after  tbc  balloon  had  left  the  earth. 
Itcgardiog  the  other  plans  the  period  of  flre 
mitttttes  allowed  turned  out  to  bo  too  long,  for, 
owing  to  the  brisk  breeze  blowing,  in  ten 
minutes  the  balloon  had  become  a  mere  speck 
as  seen  from  the  paric,  and  no  messsfsa  were 
received  from  it.  A  telegram,  however,  was 
received  from  Mr.  Bacon  in  the  evening  stating 
that  signals  bad  been  received  from  earth  by  the 
occupants  of  the  ear  at  a  dittaaea  of  20  miles 
from  Bradford. 

Fatal  Balloon  Accident  at  Naples. — 
There  have  bean  a  psrtioularly  laise  number  of 
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summer,  bat  the  balloon  Beaaon  haa  not  been 
altopothpr  free  from  disaster.  A  fatal  balloon 
voyage  was  latelj  re|>ort«d  from  Naples  by  tbe 
eorvMpoDdeiil  of  tb«  "  Daify  Nam,"  in  wUeh 
both  tlie  aeronaut  and  a  journalist  who  accom 
paaied  biu  were  drowned.  On  a  Sunday  eren- 
ing  in  July,  Captidn  Yeimi,  aeeompanied  by 
Count  di  Montecupo,  and  a  young  reporter, 
Signor  Pellizoni,  ascended  in  a  balloon  from 
the  grounds  of  the  Exhibition  in  the  Villa 
Cofmnnnale.  The  baUoon  roae  to  aomo  four 
thousand  feet,  and  was  slowly  wafted  out  to  sea. 
When  between  Capri  and  Ischia  the  aeronaut 
decided  to  descend,  hoping  to  wake  contact 
with  the  iratornear  Capri,  bathe  miecalcolated 
till-  distance  and  found  that  they  had  descended 
hve  miles  away.  When  the  car  dipped  into 
the  sea  the  voyagers  olung  to  the  ropei  and 
tried  in  vain  to  call  the  attention  of  a  passing 
mail  boat.  For  five  hoars  they  Htrnpgled  with 
^nd  and  wave,  but  about  midnight  Captain 
Vennt  and  Signor  Pellisoni  beeane  eshaiuted, 
let  go.  and  were  drowned.  The  Count  di 
Montecupo,  however,  managed  to  keep  hold  of 
the  ropes  and  struggled  for  six  hours  longer, 
■lovly  drifting  towards  Cape  Hiaenttoi,  where 
he  was  rescued  by  fishermen. 

M.  Rose's  Airship. — Tnlike  tdo  Zej.pelin 
Airship,  M.  Hose's  tlying  vessel  ia  baj^ed  ou  the 
prineiple  of  being  heavier  than  air.  The 

machine  consista  of  two  air-containers  of  forty- 
five  metres  in  length,  and  at  their  widest  eight 
metres  diameter.    The  muchiuery  uiid  car  are 

phMied  between  the  dr-eoatainera,  wbieh  are 

connected  by  steel.  'V\-v  whole  apparatna  is 
conatructed  with  aluminium  lubes,  and  weighs 
only  800  kilos.  VThen  folly  equipped  its  weight 
wilt  b«  2,2(KJ  kiloa.  Two  hoiiioiital  screws  are 
provided  to  raise  and  lower  the  airship,  and 
two  vertical  screws  to  move  it  backwards  or 
forwards.    These  four  serews  are  worked  by  a 

petrol  motor  of  H'-horse  power.    The  air  con 
densers  are  filled  with  gas  to  lighten  the 
weight.  • 

The  Paris  iialloon  Contests.— The 
conditions  of  the  seventh  aerial  eontest  held  in 

connection  with  the  Riris  Exhibition  were  that 
the  ballooniats  were  to  start  from  Vincennes 
and  descend  at  Naatenil,  after  preyionsly 
alighting  at  Danunartin  as  a  stopping  station, 
i'ermisfiion  was  granted  the  coinpetitora  to 
choose  a  day  when  the  wind  waa  blowing  in 
the  direetion  reqnired.  Only  one  competttOT — 

M.  Jacques  I'aure  accumjtliahed  tlio  con- 
ditions of  the  contest   Xhe  rest  were  blown 


over  Daamartin  and  Nantenil  without  being 
able  to  elleot  a  deaoent  there. 

H.  Saatoi  Diimoiii*to  Motor  BaUoon.^ 

On  September  I'.Uh  M.  Santos  Dnmont  made 
an  attempt  to  win  the  Grand  Prize  of  the  Paris 
Aero-Club  in  his  motor  balloon.    The  experi* 
\  me  lit  took  place  in  the  presence  of  the  mnnbera 
of  the  International  Aeronautical  Congress^ 
I  but  a  mishap  occurred  to  the  stearing  gear, 
'  whieh  put  an  end  to  the  project  of  aalliog 
round  the  filffel  Tower,  though  M.  Santos 
Dumont  appears  to  have  caused  considerable 
^  delight  to  the  Aeronautical  assembly  by  giving 
\  demonstrations  of  the  motive  powers  of  his 

balloon  ag.iinst  the  breeze,  the  balloon  beiiif; 
held  by  guy  ropes.  The  "Daily  Express " 
thus  describes  M.  Santos  Dumonfs  appsiatoa : 
"The  balloon  proper  is  elongated,  and  looks 
much  like  a  large  torpedo.  Three  feet  beneath 
this  hangs  the  gasoline  motor,  which  is  to 
supply  the  motive  power.  The  propeller  is 
twelve  feet  in  diameter,  and  is  revolved  so 
rapidly  by  the  motor  that  the  engine  frequently 
geta  red  hot.    The  only  accommodation  for  the 

-  traveller  b  a  little  bicycle  seat,  from  which  the 
aerouant  will  direct  his  motor  and  stearing  gear 

'  by  means  of  treadles.  Then  the  inolinatiou  or 
declination  of  his  maehine  most  be  noted  on 
the  spirit  levels  at  his  side,  and  the  two  ban- 
dred  odd  pounds  of  l>allast  must  be  regulated 
aa  the  course  requires.  It  need  hardly  bo 
pointed  ont  after  this  deseription  that  the 
voya^'e  which  M.  Dnmont  is  about  to  undertake 
is  uncommonly  dangerous.  There  appears  to 
be  here  all  the  clementa  of  a  catastrophe.  A 
red-hot  motor  within  a  yard  or  so  of  some 
thousiindx  of  cul'ie  feet  of  hydrogen  is  enough 

i  to  give  the  most  stout-hearted  the  '  creeps.' 
but  M.  Dnmont  makes  Hght  of  it** 

The  Paris  Exhibition  Awards. — The 
I  international  jury  of  the  Paris  Exhilxtion  has 

awarded  Mr.  Kric  Slnart  Bruce  an  Honourable 
Mention  Diploma  for  his  exhibit  of  Electrical 
I  Balloon  Signalling  in  Gronp  XVIH.  (Amy  and 
Nsvy). 

sss 

j       Foreign  Aeronautical 

Periodicals* 


L'Aebonacte  (Paris). 
Jane,  1900.    Mmcea  da  17,  Uni  et  7 

Juin,  1900.— Scaphancbe  Aeronautique  deM. 
!  Albttt  Andriea— Coocours  Xntematkwaux 
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D'oxcrcices  Physiques  ot  do  Sports— July, 
1900.  Seances  du  21  Juin  ft  du  5  Juillet, 
1900— Eloge  de  Dagrou  par  M.  de  FouviuUe. 
Similitude  Mecanique  <t«8  Corps  Plongis. 

Au.;uat,  Um.  Seuncc  dn  10  Juillet,  V.)00. 
Sur  Ics  Kclipsps  par  Dortilih6e  Klumpke. 
Jlecit  d'Asfcnsion. 

La  f-'i;.\>'CK  AtciFNNK  (I'aris). 

au  31  Aout,  )!MK).— L'Aeronautique  au 
jour  te  jour:  Le  I'apitaine  comte  ^ppelin 
Dr,  Ox.  La  (.  'olombophilie  au  jour  le  jour :  E. 
Caillo — ('oncoursdi- hallons  a  Vinceiines.  V. 
Louet — ^Ascensioii  a  Douai:  Louis  Nopper 
Aeronaaliqiie  et  Culombophilie  k  I'Annexe 
df  ^'i^cf>mles:  I^a  Ftanrc  Aerieime  dans  la 
Liiiru-IuttTieute— >ieciolcgio  :  M-  Adolphe— 
Francois  Monfal let— Revue  de  Presso— Ala 
vol(>o— Aca<I(''tiiie  dWrostation  ndtcorolo- 
gi«|U("i  de  t' ranee. 

1  au  lo  Soptemlu  i;,  1900.— IJuUetin  uu-teOt 
rological  Septeiubre— La  Oolombophilie  au 

jour  Ic  jour.  A  propos  de  ladirigeabilitc  des 
Aerostats:  HolM^rto  (Sm-nn — Li.'s  coiifsfs  de 
liallonsu  L'aerodroinedo  Viiictuues — Taiiieau 
d'honnftur— C6!oinbophilie  et  tirs  aux  pigeom 
—  r.ji  Ft  uicp  Aerienne  cu  Vend«>«>> — La 
France  Aoriennc  eu  Italic:  Catastrophe 
acronautique  A  Naples— La  France  adrienno 
on.VmL^rique:  Hevue  tl<  I'l.  sse  Ktiangire — 
Kesu]tata  de  ooncours  coiouphilie. 

L'AeROPfliLB  (Paris). 

May,  11)00.— Portraits  d'aeronmif  conteni- 
porairis  :  M.  Victor  Silberer  (Wilfred  de  Kuu- 
ville)  L'eniploi  dfH  cerfa- volants  en  Mt'teoro- 
lof;i«?  (Jules  Vincent)  La  Catastrophe  de 
Chalais — Mcndon  ((Jeorges  Ceo)  — ( 'oncours 
d'oiijectifs  a  long  Foyer  Pour  la  Teh'photo- 
grnphie  en  Ballon. 

Zeitscuuikt    Fua    Liit.schiff.\hut  lnu 

Physik  dkr  Atmoshhaiie. 

June,  19<X).— Captiv-.S(-hraul)e  von  Willi 
Kress.  Apparat  Zuin  Siohtharinachen  der 
Fadenliiii!':!  vci  Lufl\viderstand.sr<rsehein- 
ungen,  von  G.  Wellner.  Die  Flugarbeit,  von 
K.  Fuehs — VereinstiU'  111  iL-htrn  1  )eut8<;her 
Vorein  zur  Furdtrung  der  Lut'tschitlahrt  in 
Berlin.  ProtokoU  dor  Versammlung  am  28 
Mai,  1900— Vereinsfahrten  am  28  April  5,  10, 
12  und  M  Mai,  U>0(t— I  nischav  lleglement 
des  (irossen  Preises  dos  Aero-Club  in  Paris. 

IHustrirte  Aeronautische  Mitheilingen. 
August,  1000.  H<,'richt  id<er  den  erslen  Fahr- 
Vcntuch  luit  dem  Lut'tscbitI'  des  (irafcn  von 
^ppelii). 


Notable  Articles. 


An  unusually  large  number  of  excelleot  articles 
and  notes  bave  appeared  io  the  daily  press  and 

periodicals  durinc;  the  last  three  months  on  aeron- 
autical topics,  and  it  is  impossible  to  meDtioo  all 
of  these  in  the  foUowlog  list.  A  selection  there. 
Core  has  bifso  made. 

July  4.  Vdily  Matl.—"  Mr.  Htrmm  Uaxim  on 
Aerial  Navigation." 

5.  Diuly  CA«Miifi!f.—**Ao  Expert's Vtows on 

the  Future  of  Flying." 

6.  MoTHtHg  Herald.—"  A  New  Air  Ship." 

7.  Tht  Sftttatw.—'*Tb»   Zeppelin  Air 

Ship." 

9.    Mvrning  Leader.—"  The    Zeppelin  .\ir 
Ship  and  its  Inventor." 
14.    Lci  Naiiirf.  -  "  The  Zeppelin  Air  Ship." 
Illuitrated  MaU.—- The  Great  German 
Air  Ship." 

18.  Daily  Graphk.—"  Castles  in  the  Air." 
j|/or»i'i»  n>tl.—*< Balloons  and  Flying 

Machines." 

19.  Times.—"  Aeronautical  Experiments." 
ao.  Standard.— "Caan\    Zeppelin's  Bal* 

loon." 

21.   Standard.    '•  The    Scientific    Use  of 
Kites." 

I Uustrattd  London  Nms.  —  "  Caatki  Zep- 
pelin's Air  Ship."  (Illastrated.) 

Pt>i<:\  I';:!-'nal  Magnzli.:     "How  Bal' 
Ions  are  Huilt."  (Illustrated.) 
x8.  TAf  5/«Am.—"Coant  Zeppelin's  Woa- 
derfal  Air  Ship."  (Illustrated.) 
iladame,—"  New  Aerial  Ships."  (lllns- 
trated.) 

Aug.        The  Strand  ilagaziite.— "The  Zepptlitx 
Air  Ship."  (tUnslnUcd.) 

3.  .S/"r'r;i— "A  Bal!:on  in  a  Thunder- 

storm.'    I>etter  to  tl'.e  Hditor,  by  Rev. 
j.  M.  Ha  CON. 
The  Sphen.—  '  BaMooas  in  War  Time." 
(tllnstrated.) 

Stji:!nd  -"  \  nalloon  in  a  Thur.(!er- 
siur.Ti."  Letter  to  the  Editor,  by 
S.  H.  Terry. 
Daily  Graphic — *'Tfae  Balloon  Detach- 
ment fbr  China.  <lUustr»ted.) 
Goidin  Penny.— ** A  Corioos  Fljring 
Machine." 

Daily  Exprtss.—"  Balloons  in  Warfarv," 

Diiily  Mail. — "  Mid-Air  Signalling." 
English  Mtchanie,—"  A  Ballcon  in  a 
Innnderstorm."  Letter  to  the  Editor. 

Sept.        Pearson's  Ma:;,i  :!itr.      TJm  Ship  that 
Flies."  (Illustrated.) 

4.  Morninn  Po$t^**Cr<m  Channel  Bal* 

looning." 

G.    Times. — "  The  Balloon  E.vperimcnts." 

7.    Daily  Exjn:^^.  --"  r,alloon  Steeril^^." 
14.    Nriii.—"  The  Ship  of  Star-.  ' 
25.   LdA'^u/Mi'e.— "Concours  D'Aerostat^oa." 
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NOTICES 


aD^c  Itcrouaulical  .^ocictj). 

—- —  ♦  — 

A  meeting  of  the  Coancil  was  held  on 
September  the  25th,  when  the  following 
f^pntlemen  were  elected  Members  of  the 
Society  : — 

Mb.  William  Fuancis  Cuopeb,  B.A. 

Mb.  Cuaalks  J.  Daviza. 


The  next  Geneial  Meeting  of  the  Aero* 
OAatieal  Society  will  be  held  in  the  rooms 
of  the  Society  of  Arts,  John  Street,  Adelphi. 
in  April  next»  the  date  of  which  will  be 

duly  announced. 

For  this  occasion  Monsieur  Wilfred  De 
Fonviellei  late  President  of  "La  Socicte 
Fran<;ai«ie  de  Navigation  Aerienue,"  will 
come  specially  from  Paris  to  London  to 
address  the  Memlxr.s  ni  the  Aeronautical 
Society  of  Great  Britain  (in  English). 

Monsieur  Jacques  Fame  i  the  Treasurer 
of  the  Paris  Aero-Club^,  who  will  also  come 


specially  from  Paria,  will  read  a  paper  on 

Natttteal  Ballooning." 

Mr.  Charles  Groombridgc  (Member  of 
the  AooDautioal  Society),  will  exhibit  and 
exphun  hia  new  Propeller  for  Aeronautical 
Purposes. 

There  will  be  a  demonstration  of  the 

*'  Meteoparachute,'*  a  newinstmment  for  in- 
vestigating the  upper  atmosplicre,  by  Eric 
Stuart  Bruce,  Esq.,M.A.,F.B.Met.Soc. 

Dorint,'  the  evening  «  series  of  lantern 
slides  ilhistrativc  of  the  trial  trips  of  the 
Zeppelin  Airship  and  M.  Santo>^-I)nmont'f 
Navigable  Balloon  will  be  projected  on  the 
screen. 

Members  arc  reminded  that  they  have 
the  privilege  of  introducing  two  friends  to 
the  General  Meetings  of  the  Society. 


Members  and  Correspondents  of  the 
Aeronautical  Society  are  reminded  that  the 
present  address  of  the  Aeronautical  Society 
is  19,  Gampden  House  Boad,  Kensington, 
London,  W.,  and  that  all  eommumcations 
should  be  addressed  to  the  Honorary  Secre- 
tary to  that  address. 

EBIC  STUART  BBUOB, 

HctUMtarif  Seentaty. 


TU£  NEW  Y£AR  HONOURS. 

TuE  Members  of  the  Aeronautical  Society 

of  Great  Paitain  will  unite  in  congratu- 
lating Sir  Hiram  Maxim,  a  Member  of  the 
Council  of  the  Society,  on  the  honour  of 
Knighthood  which  Her  Majesty  han  been 
pleased  to  bestow  on  him  in  recognition  of 
his  distinguished  services  in  the  cause  of 
Scientific  Invealion.  Sir  Uiram  Maxim 
has  won  world-wide  renown  for  the  anto- 
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matie  gun  wbioh  beun  hiB  namo,  bat 
perbap*  it  is  his  Flying  Maobine  (hat  will 
aeoura  him  still  more  enduring  £une.  It 
may  be  said  without  exaggeration  that  Sir 
Hiram  Ma^im  has  dono  more  than  any 
other  experimenter  to  show  tbe  world  one 
poesible  future  of  air  navigation  by 
macbinps  that  are  beavier  tban  air,  and 
ail  biH  work  has  been  based  on  sound 
!)cientihc  principles.  Prrliap«!  one  of  ibc 
mo5t  com'iienflatory  feaiures  couceruing  bis 
aeronautical  rcscarcbes  baa  been  the 
absence  of  any  ^sensational  element,  which 
has  oftuu  in  the  past  characterised  the  too 
premature  efforts  of  the  emhusiastio,  and 
ended  to  both  failure  and  tragedy. 


The  Editor  niucb  regrets  that  the 
portrait  and  biof^rapbical  sketcb  of  Mr.  A. 
Lawrence  llotch,  the  originator  ami  director 
of  tbo  Blue  Hill  Meteorological  Observa- 
tory, and  wbo  was  om  of  the  otlicial 
delegatas  representing  tbe  American  Govern- 
ment al  the  Fsris  €k>ngre88,  was  reeeived 
too  late  for  insertion  in  this  number.  They 
will,  however,  duly  appear  in  the  next 
number. 


The  Paris  intemationai 

Aeronautical  Congress. 

The  Paris  lutfmatiotml  Aorouautital  t  011- 
grcAA,  which,  under  t)i«>  Prosidoncy  (rf  M. 
.lan'v^t'n,  wa-*  l)r>!fl  rtf  tlic  M.-udou  f )h'M->rrntnn' 
IttHt  September,  ivnd  whicli  attnictecl  dis- 
tingniahed  rtpresentatiTes  in  AMronautieaf 
Sicienci?  fTKiii  (111'  principal  oountries  of  tli.' 
world,  Wit^  an  undoubted  sucoesa.  It  i»  bow- 
ener,  to  be  Tegrett«d  that  Great  Britain  ocm- 
tributcd  comparatively  fow  ItaaMS  to  the  list 
of  the  members  of  the  Congrass,  and  that 
our  own  Auronautical  Society  was  not  more 
largely  npnaented.  The  importance  cf  the 
Congress  wm^  howtror,  folly  realised  by  the 


stress  and  strain  of  havinp;  M>reml  balloon 
British  (Jovemment,  who,  in  the  mid«t  of  the 
equipments  engaged  in  the  pr«'at  struKnle  in 
Soudi  Africa,  and  sending  aiiofhiM  to  China. 
y<'t  <Iid  not  net»1»^-^  to  s«>itfl  .1  d<  !i"4ate  to  n>- 
pre<jent  tb«  British  (iovemment  at  this  im- 
'  portent  international  meeting-Hi  delegat*  to 

vers/'t!  ill  i>iMcf i'^'.d  h;i1loiininL':  rr--  ^f:li^r  Trrd- 
I  lope,  the  present  acting  supcrintcudcnt  of  the 
i  balloon  factory  at  Aldmhot,  whose  portnit 
iuid  hiouraphieal  sketoh  appear  on  the  pagoe 
^  ot  this  Confrre^s  number  of  the  joamal. 

PerhapR  th<>  explanation  of  o  defidencj 
in  the  ntimbor  of  Britisli  savant^s  who  at- 
tcnid.'d  til.'  ('ini^n'  -  i-  <"Xfi';iinr.rl  by  the  fact 
that  the  |xr.ietic.d  Hnii^h  nation  has  not  yet 
thoraof^lj  FPalined  that  there  are  a  aufBoient 
niimh.^r  of  prartiral  issiu>s  likely  to  arise  from 
the  study  oi  Hc>ronaatics  to  justify  a  laviidi 
,  <>xponditare  of  tt4  intelleot  and  eldll.  Bui 
even  if  aerial  lo<omotion  seems  yet  bnt  a 
.  diAtant  dream,  and  X\m  fancied  delightful  in- 
dependence of  the  tnily  navi^xable  balloon  and 
rtvinit  machine  an'  far  from  realisation,  still, 
then'  are  other  einirn  prurttVal  ,i(iv.mt- 
jiges  to  be  gained  by  the  pursuit  and  pnwtioe 
of  aeronanticH.    Putting  nstde  the  great  and 

important  11  nf  the  balloon  as  nn  :iddition 
to  our  national  defences  in  militox}'  and  naval 
serrioe,  lei  m  consider  the  application  cf  Ae 
seienc«>  of  aernnanties  to  the  extension  of 
raetecKToiogy.  Aerunnntics  lUone  can  proride 
tbe  iniitruDienta  to  grapple  with  tbe  great 
unknown  problems  ctf  the  upper  atmosphere. 
The  newer  inoteorolog\-  is.  in  fact,  dependent 
.  on  aorunautic-s  for  it«  exis.tenco  a&  »  science 
I  for  tetTPAtria]  meteorology  ia  only  a  limited 
bnnirli  af  tli.'  irr.  at  vionce  of  the  aerial  tioe.Tn. 
Useful,  indeed,  is  the  latter.  »»  it  deals  with 
I  those  elimatio  inilnenoes  which,  owing  to 
terrestrial  interferences  -writli  .itino^pli'  ric  l.uvs, 
act  for  weal  or  woe  upon  manldud ;  but  re^ 
searches  in  th^  former  can  atone  impart  a 
knowledge  of  the  laws  that  pr^iilate  the  com- 
plex \  rrtical  and  horizontal  motions  of  the 
atmof»pl»ere  of  our  planet.  But  to  what  pnuv 
tioal  purpose  could  suofa  a  store  of  knowledge 
be  applied.  One  prnhnhir  pnutical  ri^suU 
may  be  cited  a»  being  worthy  of  the  energy 
of  a  nation  which  only  needs  to  denriy  aee 
the  practical,  and  to  di  voN'  to  it  its  rlmractor- 
istic  energy.  That  is  tbe  attoinmont  of  long 
and  certain  weather  foiracasta  in  place  of  short 
and  uncertain  MMS.  TbooMnda  of  other  pnic- 
tiral  i^^m-  hnni»  upon  foreeasting  the  weother 
aright.  Wiuit  disasters  at  isea  miglit  be 
avvrted  if  uarinera  had  lon|^  warnings  of 
thosa  periodic  galw  which  atrew  the  sfaotea 
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with  dupirraoked  vMwls.     Hwir  advniitage- 

oii>  to  the  farmer  it  would  bo  ?  ^  '^nd  longer 
foreknowledge  of  thunderstorm  which  fc^ows 
the  spetl  of  droi^ht,  whieh  dooifa  the  fteldi 
of  new-mown  hay,  and  stops  short>  the  in- 
gathering of  the  harvest.  Or  still  more  bene- 
ficial to  niaokind  would  be  predictions  of  the 
furies  of  tornadoes  ami  whirlwinds. 

If  ever  fcUch  prophetic  -skill  is  the  attribute 
of  man,  it  will  be  acquired  by  the  high  ilights 
of  TCOording  hallooos  and  kitea  into  the  upper 
atmospherr. 

Iliough  the  Paris  Congress  largely  dealt  in 
its  sections  with  tlie  problem  of  aerial  loeomo* 
tion,  yet  the  new  apph'ciition  of  s^-ientifir  Irito- 
flying  to  atmospherical  research  was  largely 
dealt  .'with,  and  this  part-  of  the  programme 
mi^t  well  hafO  attracted  a  large  and  repre- 
osntatiTe  contingent  of  IJritish  meteorologists. 
In  kite-flyiog,  Amenuk  Ima  take^x  the  load, 
and  high-kite  flights  have  there  become  the 
rrr-fi'T.;.-,.,]  inetluKl  of  attainint;  a  kiiowleilge 
o{  tlw  upper  atmosphere.  Therefore,  it  was, 
pethapt.  not  surprising  thai  this  oountry  sop- 

plifd  the  Conpross  with  no  less  than  five  dole- 
getes  repreveating  tlieir  Go\-ernment.  In  re- 
fersBoe  to  Amerioan  ]cite>flying,  attention  may 
be  ^bmwn  to  tlie  report  of  tlie  kite  observa- 
tions of  1898,  publishi'd  hv  tlie  I'liited  States 
Department  of  Agriculture,  to  be  re- 
\  lowed  in  the  next  iesao  of  this  journal. 
Ei|ua1ly  important  as  ecientiti  ■  kite- 
flying though  as  yet.  not  m>  d(.*vWuped  ure 
the  ascents  of  the  *  ballons  sondes,*'  or,  as 
they  may  ho  otherwi-c  Ciilled,  self-r'<<>r<liii^ 
baUoous.  Tbeee  cany  no  paesengors.  only 
the  setf-teoofding  instctnuents— baionieters, 
hygromeCers  and  thermometers.  Consequent ly 
they  can  attain  very  high  altitudes  in  such  n 
rarefied  condition  of  atraosphtsre,  a>  no  hunian 
explorer  could  possibly  survive.  For  instance, 
in  April  1?9.5,  the  Cimt-^  ro^o  to  72,000  feet, 
which  is  over  Vi\  miles,  nud  where  the  baro- 
metric pressure  was  reduced  to  one  and  a 
half  inrhe.  of  iiKirurj".  In  nci  iit  vi  u  , 
u.<soeats  by  tlicsc  "  UaJlons  bondesi "  in  variuiis 
cottntries  have  formed  part  of  the  progninnne 
of  the  International  Aeronautical  Commission, 
and  it  has  been  in  the  past  a  reprosirh  to  this 
corintry  that  wo  have  nut  sh,m'<l  in  thoso 
aeronautical  experiments  that  have  Mmultane- 
ou"*ly  bo'n  conducted  in  I'aris.  Hniss'ls, 
IJeriin,  Wurww,  St.  Petcr!>buig,  Stnuiburg, 
Mnnidi  and  Vienna.  One  heneileial  result  of 
the  late  r'nn:-r"ss  is  that  this  reproach  is  now 
removed  from  Ureat  Britain,  as  our  country 
has  now  nndettaken  to  assist  in  this  import- 
aat  aeronantioal  and  moieorological  effort.  In 


•Botiier  part  of  this  joomal  will  be  seen  the 

reoord  of  the  first  n^ent  of  a  "  ballon  sonde  " 
in  England  at  Bath,  the  ascent  being  coa> 
dneted  by  Mr.  P.  ^xaodcr,  who  is  mider^ 
taking  these  ascents  for  this  country. 

The  diversified  programme  of  the  Congress 
reflects  the  highest  credit  on  its  organisers. 
The  proc((Hhngs  eztcAded  from  September 
15th  i'ls(.  The  afternoon  of  the  loth  wa-s 
devoted  to  the  opening  meeting,  including  the 
Diseoorsa  of  tiie  President.   On  tbe  morning 

of  inth  the  work  of  the  stH-tlons  was  com- 
menceil  at  the  Institute  de  Franca.  In  the 
afternoon  at  the  annexe  of  the  oiliibitioa  nt 
Vineennes,  there  was  the  Teceptlon  of  the 
membcrii  of  the  Congress  by  the  organising 
committee  of  the  Aeronautical  Competitions 
at  Vincennes.  There  was  alM  the  balloon 
competitio»is  in  the  "Pare  d'Aerostation." 
On  the  juonung  of  the  17th,  there  was  a  diiy- 
coune  by  CSommaadant  Pnol  Benard  on  "  The 
Presont  Po-ition  of  Acronautir^  "  in  the  Mcu- 
doo  Observatory.  In  the  afternoon  a  visit 
was  nude  to  the  aenmantica]  seetiim  of  the 
•  xhihifion,  and  an  asnen^  of  the  Eiffel  Tower 
was  made.  On  the  18th,  in  the  morning, 
there  were  discourses  by  M.  Tcissercnc  do 
Bort,  M.  A-ssmann  of  Berlin,  M.  Kotch  of 
Blue  Ilill.  In  the  oveninp  the  members  of 
the  Congress  paid  a  visit  to  the  Chateau  of 
Chaatilly.  On  the  lOtb,  the  morning  was  de^ 
voted  to  a  visit  to  the  meteoiologiieal  obaervar 
tory  at  Trappes. 

In  the  afternoon,  M.  Santos  Dumont  ga%-o 
I  tl'  inuii-tration  of  hLs  na\'igablo  balloon  in 
the  "  Pure  d'Aeroetation  "  of  the  Aero-Club. 
In  the  evening  there  was  a  sirfefe  and  rceep.  » 
tion  of  the  members  in  the  ealons  of  the 
Aero-club.  This  reception  wa«i  one  of  the 
most  brilliant  features  of  the  Congres, 
spseches  being  made  by  M.  lo  Comte  de  La 
V'lth^tt",  y\.  .Jansst>n,  ('i>iouiand  mt  Paul 
Kenanl.  TJ>ire  were  also  admirable  di!>coui'!te« 
by  Mile.  Klompke.  M.  Henry  Deuisch  de  La 
Mourtlie,  and  M.  Emmanuel  Ainie. 

Oa  Suptcnibt^r  21>th,  the  work  of  the  four 
seel^ons  was  resumed.  In  the  afternoon  the 
menib<'rs  made  an  L'xc-iirsion  fo  the  Central 
Military  Aeronautical  Estabiisliment  atr 
(lialais.  On  the  I'lst"  the  littsiness  of  the 
stH'tions  was  CHinehni>  il.  In  (li>'  afternoon  tlie 
clo>inn  mei'tinii  wa-.  held  at  the  Meudon  Ob- 
servatory, when  the  Permanent  International 
Aeronautical  Commission  was  nominated.  In 
the  evening  there  wn-s  a  bani)Uet  in  the 
Orangery  at  Meudon.  This  finally  coucluiled 
the  gathering  of  the  world's  aeronauts.  The 
banqueting  halt  had  been  movt  Aily  selected 
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for  its  liistorical  associations.  Here  it  was 
ihat  the  first  military  ballooas  of  the  first  Ilo- 
public  were  const  nicted  tittder  th«  direction 
of  {'iint'llo  and  do  Comti^. 

Jt  will  be  seen  that  tlw  prograiuiiie  of  the 
Paris  Aeronaufical  Canfrnes,  whilo  it  derotied 
so  many  hours  to  tli  '  \ii;oi()iis  c]i-rii<'^ion  of 
tho6e  scieutific  problems  which  it  the 
aeronaut's  aim  to  sol^e,  did  not  neglect  to 
provide  pleasitnt  reoteation  and  opportunitioii 
of  friendly  intcrcourf^o  'o  r>^s;-ntia!  to  the 
success  of  iatcrnationjil  gathi-riugs. 

The  Presideatiai  Speech, 

Monsieur  Janssen  conimt^nced  his  pfem," 
dontia!  oration  by  complinionf ing  the  orgnn- 
i  jug  committee  on  the  zeal  tiiey  liaU  displayed 
in  preparing  the  Litomational  Aeronautical 
f'iiiii;rr";>,  and  ho  gave  a  Iv-arty  wrlcnmo  tn 
the  .stningers  of  all  nationalities  who  had  so 
cordially  responded  to  ithe  invitation  to  take 
part  in  i"  proceodin^^.  He  then  gave  a 
flkutch  of  the  progress  nuulo  in  aeronautical 
science  since  the  last  Intematiomd  Congrpss 
held  in  Paris  in  1H{W.  He  pointed  out 
that,  it  was  thi>  rTo<  i'--Nities  of  the  Siege  of 
Paris  in  lH7t)  that  inspired  froih  attention  to 
the  uae  ol  balloons  and  pigeona  in  wtatutOy  a 
use  which  liail  h'on  quite  over1ooke<l  in 
Franco  siuco  the  First  Empire.  The  Govern- 
ment was  not  1on|^  before  it  occupied  itsdf 
with  the  rrganisation  of  n  ppecinl  military- 
balloon  and  pigeon  scr\'ice.  For  this  purpose 
was  the  fine  establishment  at  Chalais  organ- 
ised, where  not  only  balloons  and  their 
accessories  are  miUiufactured  and  th?  necessary 
lUst ruction  for  their  managenieut  in  warfare 
imparted,  but  where,  also,  opportunities  can 
be  f^i\t.n  for  a  do-'-  sttuly  of  the  prvvsibilities 
of  improvement  in  aeronautical  muchineiy  and 
accessories.  Thoug^H  France  led  the  way  in 
military  ballooning,  several  other  European 
nations — Germany,  Russia,  Italy,  and  Great 
Britain — soon  followe<l  its  example*,  with  the 
result  that  eerenU  important  improvements 
bavo  bfpn  madi?  wliicli  li^xve  tended  to  enhiuico 
the  importanc^j  which  militairy  balloons  now 
possess.  One  fact  is  worthy  of  mention. 
Tills  is  th.y  loan  of  the  military  balloons  in 
Germany  and.  lliissia  for  the  purpose  of 
seientifui  {inrefttigntion. 

Military  ballooning  is  d-stined  to  p!ay  a 
great  part  in  the  warfare  of  the  futnrr,  «ndr 


already,  the  recent  American  and  Traa-'vaal 
.  Wars  have  been  object  lessons  in  showing  the 
'  usefulness  of  the  balloons  to  (he  generals  in 

command. 

I  Thougli,  thus  speaJiing  in  praise  of  the  re- 
I  c^nt  advances  in  military   baltooning,  M. 

.Tan-ssfn  did  not  fail  to  point  out  that  after 
all  the  groat  desideratum  of  th.>  balloon  has 
yet  to  he  dUcavered,  viz.,  its  navigation. 

8inc3  ISSS)  this  great  problem  has  isc 
f"^»  ;tntly  occupied  the  attention  of  the  acro- 
muit  :  but,  it  has  to  hs  confessed  tJtat  iu 
spito  of  the  interesting  experiments  that  hnvo 
b'cn  carried  out,  and  whidi  IkiM'  b  i  ii  wurthy 
of  ail  eucouragewent,  no  decisive  .solution  of 
the  problem  has  boon  made.  In  Beriin  two 
wry  flaring  experiments  have  ended  in  a 
j  tragedy.  But  thesL'  failures  have  by  no  means 
discotimgcd  fnrther  experiment.  Examples  of 
fresh  iiiff  i  prise  are  afforded  in  th©  experi- 
ments of  M.  Santos  Duniont,  who  is  striving 
after  the  prize  of  100,000  francs  founded  by 
M.  Deutsch,  and  in  Count  Zeppelin's  experi* 
ments  on  the  I.  ik>'  of  Constane:'  with  Iiis  ex- 
I  traordinaiy  eloiigatctl  airship  of  117  metres 
I  long  and  propelled  by  two  petroleum  engines 
which  act  on  four  screws. 

M.  Janssen  reminded  his  hearer'i  that  the 
ilirection  of  the  balloon  against  the  wind  was 
the  first  and  most  important  problem  the 
aeronaut  b.id  to  solve;  still,  other  poitife:  Tr»>re 
of  great  importance,  such  as  the  at;ainment 
of  great  heights  in  balloon  ascents,  remaining 
in  the  atmosphero  wilhonf,  df-c  riding  for  as 
j  long  a  time  as  pos'^ibl",  and  ihe  accompliaii- 
I  ment  of  very  long  jounieys. 

As  an  examj)!  ■  (  f  lii  i;^lit  attained,  he  t|ttoted 
the  recoal  of  M.  U.-rson,  who  attained  a 
hfiglit  of  more  than  9,(XK)  metres  with  the 
help  of  the  inhalation  of  oxygen.  As  an  ex- 
ample of  di^tanc"  attained,  h*-  clri  w  attention 
to  the  journey  of  Count  dc  C  axtillon  de  Saint 
Victor  from  Paris  to  Sweden,  when  he 
covertnl  a  distance  of  ovor  l  .'^IO  kilometres. 
As  an  example  of  duration  he  cited  th^  journey 
of  Count  de  La  Vaux  who  was  30  hottm  in  Us 
halloon  without  touching  the  ground.  He 
also  mentioned  the  journey  of  M.  Mallet,  who, 
in  eight  diiys,  made  a  tour  cf  France  in  the 
same  balloon,  though  the  journey  wa«  broken 
I  with  de^c;«nts.  l?iit.  n>  will  be  s:'«>n  in 
I  another  article  in  ihis  jouniai,  the  record  cf 
I  distance  and  doration  mentioned  in  the  Pre- 
sident's address  has  been  beaten  since  it*  de< 
livery. 

Kl.  3am^n  cmphnsised  the  importance  of 

tb.-  Vi  I  lit  I  !  niifif  balloon  ascents  that  have 
taken  placu  iu  Germany  under  the  au»pice$ 
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of  the  Berlitt  Aeronautical  Society.  During 
the  last  five  year  %  no  Ic.<s  than.  76  sttcb  ascents 
hare  bccu  carried  out. 

Tbe  Praaideiit  made  gnuwf ol  aHusion  to  tli« 
iTU'inory  of  thn>r  aeronauts  wliicli  tlie  world 
has  UU>ly  lost.  Eugene  Godard,  tiie  instiga- 
tor of  the  bulloon  serrioe  during  the  Siege  of 
Paris  ;  Hureau  de  Villfneuve.who  founded  the 
journal  rAcronauf  r  Gnnton  TiNHandicr  the 
patriotic  ucrounut  cf  the  nrmios  of  Lu  Loire, 
(he  witness  of  the  terrible  dnima  of  the 
"  Z<  fiUIi."  nnd  the  founder  of  lliat  valuable 
journid  **  .\tt  .N'aturu " ;  lastly,  C'uxwell,  Uhj 
famouit  oeroniiut  who  pilotpd  M.  GlaiiilKr  in 
his  scientific  a^tfiiK. 

In  coHc4uding  his  speech,  AI.  Jansscn.  in 
dofjuent  hin>;uu;;e.  drew  a  pictniv  of  the 
supremacy  that  nation  would  hare  who  WOidd 
be  lint  master  of  the  aerial  ocean — a  picture 
fearful  to  contemplate.  But  to  n»o<hfv  the 
honor  of  (he  possibilities  of  aerial  warfa 


the  "ghastly  dow  frrun  (li-  nations'  airj' 
navies  grappling;  ui  (he  central  blue."  M. 
Jansnen  held  out  the  fervent  hope  tbni  by  tbe 
tinii»  flir  roiupn'st  of  (h'»  iiir  li.i^  I)«"^n  com- 
pleted, man  will  have  n^uchrd  i>uch  a  fiuc}>se  of 
civilisation,  that  it  will  have  nKultcd  in  tlra 
pacification  of  nation«. 


The  Sectional  Subjects  at  the 
Paris  Congress, 


It  is  inipomihie.  throu^  want  of  space,  to 
fiivr  a  (ompletc  list  of  (lie  varitms  p.ipers  read 
and  discussed  at  tlio  Aeronautical  Congress, 
and  it  mmt  iuttee  to  give  the  titles  of  some 
of  Ibe  mort  Important. 

SECTION  I. 

Akkobtation,  ' 
Thcnnospherc  Dirigoable. — Aim^. 
Kavigatcur  4  Pocho  Natatoirc . — D<>imeil.  Dcvia- 

tkm  dea  baUona  par  lea  goideropes  droaillaid. 
Bignnux  n  Ornnde  Distance-  k  bold  des  Ai^tOBtatS 

libre-s  ou  captifs. — Dibo». 
BlabiIKi  Statique.— Jferr^. 
PradocUon  da  rHjrdtoc&ne.— D«  TmnitMctld, 


SECTION  n. 

Note  8ur  rAviation  Militaire. — Aitr, 
Force  iea  HWoes.— Jiexandcr. 
Iia  Ojn^mopMia.— llntAaa«M. 


i 


Etode  aorla  Vol  Plan^.— Avtoaa/^rc 

Etude  sur  la  Resistance     I'Air.  -CUrr. 
Exp^eoccs  sor  la  Kesi«Unoe  des  Floides. 


SECTION  m. 

Instkcjikxts. 

Thcoric  de  la  Formation  do  1' Aureole.— iionjaeC 
<f«  kt  Gryt. 

BallonaLomineux  ana  Sigoanx.— Bniee. 

L'.Viin'nlo  (If  Aei-onuules  -De  FonviflU. 

L2  Service  dc  Cerh  VoUols  a  Blue  IlUh— AvtcA 

HiotoKrarndtric^rrilidalel. 


SECTION  IV. 

LK(UtiI.iTlOX. 

Du  Role  dcis  Aerosliers  lors  do  la  Campagne 

d'EsTpta.— Da  Vmen, 
Daa  Devoiw  dea  Atfnmanta^.  Jtwra. 


The  International  l\rmanent 
Aeronautical  Commission, 


The  compoaiUon  of  the  lotetnatioDal  Pennanent 

Aeronautical  Comnii  -sion  ckotcdat  tba  doaoof  the 
I'aris  Congresfi  ia  as  follows : — 

rresident : 
M .  Jaxhkbx. 


Tioe-Pieeidents : 
HU.  llAintT,  CoiovKT.  CnARUB  BaKAAD. 


General  Secretaries: 
If.  L.  TniBoirLBT  and  If.  Hami  Haarft. 
6acr«bU7of  Meetings: 
CaiT.  Towa. 


Treasurer : 
M.  Ciwafl. 


Foreign  Vice  Presidents : 
Itus.<iiA.  fH'SKiuL  RvKATcnErr. 
Germany,  M.  llKUUtsKU-. 
United  Btatea,  M  Lakolbt. 


ForfiK'*  Seeretnries  : 
Great  Britain .  >f  P  tku  k  Auuuxbxa. 
Ocmiany,  Eudex. 
Italj,  MM.  ScHUTova,  Lb  CnvAUsa  Pnca. 
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French  Monibera : 

M.  TEISSEHESt  De  BoliT,  COMMANDANT  HlIliWnACr.B, 
COMTE   DK   LA   VaI  IX,  CoMTE   I'E  L.V  VaLLETTE,  CoM- 

MASDANT  Pail  Kenakd,  M.  llKnvt.  Lieitknant  de 
Vai»«eau  TArusiER,  M.  SiRCovF,  M.  La  Cuambre, 
M.  Mallet. 


Foreign  Members  : 
Mr.  Kotlii  (Aiucricn),  MM.  Ak-^ma.w,  Moi  i>i.iii.i  k 
(German}),     Major    Trollope   (Great  liritain). 

CoMJiAKDANT  IIlNTERTOIiiER  (.\Ufitrin).  CoMSIAM'ANT 

Millard  (Belgium),  M.  Canovktti  (Itjily).  Pro- 
FEssoR  JouKowKi  (Ilusbia),  Colonel  Stuoiii 
(jJwitzerland). 

The  Permanent  Aeronautical  International 
Commission  in  its  meeting  of  Dec.  20th  at 


The  IVrmanont  Commission  at  its  first 
sittint^  01  of  December,  nominated 

the  sub-committvc  of  the  "  Aeronauts'  Certifi- 
csitos,"  a  most,  important  sife^iard  for  aerial 
travellers,  whoso  number <  increase  daily. 

Hie  Conimitt«>c  luis  further  »le<"idetl  to  sup- 
ply tho>  '  spiiprr-i  w  ho  may  wi'^h  for  it 
with  an  official  account  of  etich  of  its  meetings. 

Mr.   Santos  Dumont's 
Navigable  Balloon. 

By  A  Memuek  of  thk  I'ari.s  A^ro-Club. 


In  the  notes  of  the  last  number  of  this 
journal,   mention  was  made   of   M.  Santos 


1 


M.  SANTOS  DUMONT'S  NAVIGABLE  BALLOON. 
(Bff  fcinif  pfrmiMlon  of  the  Editor  <tf  the  "  IUu$tTntttt  Mail.-' 


the  Listitute,  nominated  several  sub-com- 
mittees to  examine  the  n^solutions  made  by 
the  Congress  of  19(10, 

lliese  resolutions  concern  principally — 1 
The  employment  of  those  nstrrmoniiciii 
uiethotN  which  permit  of  the  work  being  done 
in  a  balloon;  2  The  precautions  to  Ix*  taken 
in  the  preparation  an<l  exwution  of  long 
aerial  voyages ;  3  Tlie  meatus  of  preventing 
accidi'uts  of  poisoning  by  impure  hydrogen  ; 
4  The  establishment  of  an  inteniational 
association  to  saft»guard  the  interests  of  aero- 
nauts ill  iUl  countries. 

Other  sub-<'ommittees  to  consider  the  re- 
maining resolutions  of  the  Congress  will  be 
nominated  at  a  future  meeting. 


Dumont's  unsuccessful  attempt  to  win  the 
Grand  Prize  of  the  Paris  .\ero-Club.  Hy  the 
courtesy  of  the  ctlitor  of  the  "  Illustrated 
Mail,"  we  are  enabled  to  reproduce  an  excel- 
lent picture  of  this  new  navigable  balloon. 
The  following  di-taiis  of  its  construction  may 
be  of  some  inter<*st  to  our  readers. 

The  elongated  balloon  has  a  cjipacity  of 
cubic  metres.  The  surface  of  the  balloon  com- 
prises 2!>2  square  metres.  Its  length  is  2H 
metres  50  c.^itimetres.  Its  diauieter  Mirface 
is  21  .s(|u:ire  metres.  The  bicycle  seat  on 
which  the  aeronaut  sits  is  suspendi'cl  5  metres 
130  centimetres  below  the  centre  of  the  balloon. 
The  material  of  the  InJloon  is  .lapanese  silk. 
It  wci^lus  07  kilos,  which  includes  the  weight 
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of  Ihc  iuiirr  air  cl«:imlii»r  of  3')  cubic  nielros 
\oliiniP.  TI:o  wvi^^lit  of  tlx*  ropps  and  tackle 
is  G  kilos.  Tlio  scrow  is  made  of  aluininiutn 
and  ftefl  covcrrd  with  silk.  Tliis  i<  four 
inetros  in  iliami>tcr.  Its  w.'ijjht  is  27  kilos, 
and  it  makes  KVi  revolution-^  a  minute.  It  is 
wcrkefl  by  a  ton-horse  power  motor.  There 
is  a  rudder  (5  metr.»s  50  rentimotr.^  in  surface. 
This  works  on  a  hinpe  attarhe<l  to  the  li.Tlloon. 

Tho  vahnilar  arran^jenients  are  somewhat 
c(.niplicjitrtl.  There  is  an  upp?r  valve  for 
rejrulatinp  tho  vertical  motions  of  the  haJloon. 
This  is  -19  centjmentres  in  diameter.  There 
are  two  lower  valves  proxided  for  automatic- 
ally regulating  the  esoap?  of  hydrogen  at  a 


The  Vincennes  Competitions, 

By  Hklkn  Ai  xiLiUM  Buuck. 

Communication  from  the  Aern-C'lub,  of  Parix. 

October  5f/,,  1900. 

"  The  first  French  balloon  voyage  to  Russia, 
a  distance  of  1,300  kilometre^  in  21  hours. 

"  Comte  Henri  de  la  Vaulx  comm<micates 
to  the  Aero-('luh  the  synopsis  of  his  voyage  to 
llussia  in  the  balloon  'Centaur'  of  1,600 
cubic  metre,.  Starting  alone  in  his  balloon, 
as  <lid  hUo  the  Comte  de  Castillon  de  St. 
Victor  and  M.  .lacqui^s  I'aure  in  the  balloons 
'  L'Orient  '  and  '  L'Aero-Club,'  he  found  his 


THE  COUPKriToaa  in  THK  ORKAT  U.Vt.LOON  RACE  OF  OCTOBER  »rH,  1900. 
Uj  kind  ftrmiuioH  of  Iht  SJtloruf  Iht  "  iUii$lraUd  Mail."} 


pressure  of  1")  millimetres  nnd  \^  millimetres 
of  wat ^-r.  The  diameter  if  the-e  valves  is  20 
centimetres.  Tlien  there  is  another  lower 
valve  of  the  same  diameter  which  automatic- 
ally re^iulates  ill.)  outflow  of  air  from  tho 
Inner  aii*  chamb.T  at  a  prc^sur.-  of  9  milli- 
metpcs  of  water.  The  air  is  driven  into  tho 
air  chamber  by  means  of  a  fan  wcrke«l  by  the 
motor.  The  presence  of  this  inner  b.Uloon 
secures  the  retention  of  the  shape  of  the 
balloon  by  keeping  up  a  nomal  tension  of  the 
envelope.  Tliis  pn»ser\ation  cf  the  shap:'  of 
the  balloon  is  considered  esst^ntial,  as  it 
facilitates  the  motion  of  the  balloon  through 
the  air. 


l-W'l  b.twoen  2,0i¥»  and  3,000  metres,  and 
through  the  night  flitted  above  a  sea  of  clouds. 
In  the  morning  he  droppcnl  a  littlu  and  nv 
cognised  the  plains  of  (Jermany ;  then  tho 
'Centaur,'  und -r  the  heat  of  the  Solar  rays, 
rose  up  again  into  the  higher  regions,  and  at 
2.15  in  th'j  afternoon  Ciuno  to  land  gently, 
outside  Wocawek  in  Rusuan  Poland.  The 
'Centaur,'  with  tiie  flight  of  a  bird,  had 
tra\elle<l  over  1,311)  kilometres. 

"  When  M.  de  la  Vaidx  landed  he  still  had 
100  kilos  of  ImlUst  and  could  have 
travelletl  further,  bub  he  was  afraid  of 
coining  down  in  an  uninhabited  Russian 
bteppo,  and   of    not    getting    lark  to 
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Paris  in  tiuie  for  the  champion  race  of 
the  next  Sunday.  So  ho  decided  to  land  by 
%  town,  and  it  was  fortunate  lit-  did  .<»>,  for, 
in  spito  of  hn\'inp  tho  railway  and  t  Ifgrap'i 
at  hand,  he  was  kept  prisoner  for  over  24 
lioiin»  wbito  tb»  Gornnor-GMMml  cl  Vanorie 
obtained  liis  instructionH  and  gave  the 
necessary  orders  to  permit  of  his  rf>crn<tsing 
the  ffhmtMr.  Had  M.  de  la  Yanlx  joumoyed 
further,  he  would  have  fallen  on  the  desert 
lands  beyond  the  governorship  of  Varsovie,  he 
would  4iave  had  to  obtain  tlie  necessary  per* 
nut  for  return  from  headquarters  at  St.  Peters- 
burg, and  his  arrival  in  Parl>  wnuM  (crfainly 
have  been  very  much  delayed.  He  relates 
tlwt  hia  eaptiTitjr  iras  light  and  easjr,  and 
that  the  fraiKlIy  Russian  atithnritiert  ft*te<l 
hi»  unexpected  arrival  in  the  alttod  oountiy 
hf  iramennis  bottles  ol  champagne  and  other 
irine>s. 

"  This  journey  is  auotjier  active  success  for 
the  Aero-dub,  one  of  whose  halloMis  for  the 
first  time  hai  iinitiHl  right  acnxs  the  va<<(ne«» 
of  Germany,  tfio  two  nn(ion<i  who  are  alreo4y 
one  in  the  boiid>«  of  friendship. 

The  General  Secretary. 

Emman'ubl  Aims." 

The  interesting  communication,  which  I 
have  jast  translated  above,  from  the  Secretary 
of  th*»  Aoro-Cltih,  wa<*  at  tlip  moniont  of  its  re- 
ception considered  the  distance  feat  of  the 
Vincennes  competitions,  a!moat  rirallini;  that 
of  1890  of  Comte  do  Caitillon  St.  Victor 
and  M.  Mallet— Paris  to  Sxvedt  ii,  1  ,.H;i5  kilo- 
metres in  24  hours.  Sincp  then  il  has  been 
heaten  bjr  a  record  of  both  distance  and  time 
of  remaining  up,  which  has  obtained  for 
Comte  Henri  de  la  V'aulx  the  Grand  Prise  for 
eeronattties  ol  the  Exhibition. 

Practical  persons,  wIk-h  couMdi-ring  tlie 
Aeronautical  Congress,  turned  witli  gmitest 
interest  to  the  Vincennes  Competitions.  These 
competitions  in  tho  Aerostatic  Park  of  the 
Vniversal  Exhibition,  were  amngeil  by  tlie 
or([;ani<iAtion  committee  of  Recticm  X,  and  were 
annodiKi'il  in  the  ivviu'  of  the  "Aeronautical 
.Tmirnal  of  last  July.  Tliere  were  fmirteen 
balloon  competitions  between  the  17th  of  June 
and  tho  9th  of  Oetober.  Tbm  wera  168 
nscnnRinns  and  BO  acctdenti.  925  peraona 
ascended. 

Though  the  competitions  were  intemattonal, 

all  the  Ixillooiis  wen-  Fn-nch.  And  in  vitnv 
of  the  results  obtained,  France  may  well  be 
gratified,  and  other  OOuntrieo  feel  regret  that 

they  were  unrepresented.    Tli©  record  of  the 

world  for  tlistancc  travelHnf»  and  fur  k'n^th  of 
staying-power  was  obtained  a  sum  of  experi- 


ence whieli  must  bear  fruit,  and  an  accumu* 
lation  of  scientific  observations  of  the  \'alue 

and  place  of  whidi  it  is  as  yet  premature  to 
decidf.     Of  <^onrM'.  Or-'at  Hfitain,  witli  wars 
upon  her  Immis,  and  luaiiy  of  her  leading  aero- 
I  nante  in  the  field,  was  not  in  a  position  to 
I  attempt  to  share  in  the  French  onterpri'je ; 
I  and  to  those  who  know  what  practical  bolloon- 
I  ing  is.  it  is  a  eontinual  marvel  that  Great 
Britain  has  dont'  what  ^!u>  lias,  evolved  fhf 
t  finest  practical  balloon  material,  a  system  of 
ngnalling,  and  a  working  military  baltoon 
establishment,  handicjippeil  as  she  la  by  her 
geofrr.ipliital  position.    Anyone  who  goes  np 
in  a  b.illuua  in  England  for  a  voyage  of  any 
res|)ectable  distance,  nms  a  fair  chance  of 
passing  tl»e  night  in  tln>  sen,  and  oirr  we.ithor 
j  of  samples  Kupplirs  a  wind  variation  that  calU 
I  ceaselessly  on  the  national  fund  of  doggednees 
and  patienco  whon  planning;  ascents  in  ad- 
,  vanoe.    Those  who  a«ceud  in  balloons  on  the 
European  continent,  on  the  contrary,  may 
calculate  on  the  risks  of  land  descent  rather 
than  on  the  yielding  watery  grave. 

The  long  distance  reconl  wa^  obtained  on 
!  October  the  9th  by  Comte  Henri  d©  la  Vaulx, 
who  landed  in  Russia,  at  Korostichoff.  a 
di&tanoe  of  1.920  kilometres  in  3.)  hours  46 
mintttes.  M.  J.  Balsaa  nnd  Louis  Godard. 
on  the  s;\ine  day,  also  Ix-af  tho  prcviaris 
diiitancc  record  of  ItiOl),  deM^ending  at  Kodom 
in  Ravda,  a  distance  of  1,960  kilometres  in  S7 
hours  15  minutes. 

The  distance  competitions  of  .August  12th 
and  August  26th  wenp  cut  short  by  arrival  at 
the  sen. 

In  til.'  ihri'.'  altitude  enmpetif ir»n<«,  nenHy 
all  the  balloons  desc^Mided  in  the  department 
of  Mame;  this  is  oonsidered  by  M.  Eugene 
Gwbrd  to  indicate  in  the  higher  atmosphere 
I  a  persisting  current  to  tho  east.    What  li^it 
we  want  on  the  currents  of  the  higher  at* 
j  niospheres!    Here  is  all  the  secret  of  a  practi- 
I  cnl  syfitcm  of  ballooning  I    Tho  two  higliest 
attitudes  of  these  competitions  were  obtained 
on  <li»'  i'Jrd  of  Kqitiuih.-r  by  M.  J.  Balsan 
and  Louis  God.inl,  s,417  metres,  with  a  differ- 
ence of  less  than  42  degrees  CfiUigrade,  and 
M.  G.  Jucbmea  with  6,877  metres. 

The  wind'^,  most  freqttent  on  the  days  of 
comp..>titiun,  were  between  west  and  south- 
west. 

The  ascent  of  the  ICth  of  September,  saw 
no  less  than  2C  balloons  with  a  tonnagie  of 
2S,811  enbic  metres  of  gas. 

The  greatest  speed  was  obtained  by  M. 

'  do  la  Vaulx  on  the  L'lith  of  August,  when  he 
I  traversed  42  kilometres  with  a  speed  of  about 
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U2  kilameUres  an  hour  (17  metres  n  s«<cuud), 
and  slowness  of  speed  was  the  app.uia;;?  cf 
M.  O.  Jurhmi  -t.  who,  on  llic  IGHi  of  Scjilt  ni- 
ber,  Wfiit  31  ki'onM^fres  only  in  IG  boun  o 
niin.s.,  less  thuii  2  kiluniotres  an  bour. 

For  stajring  power  in  tlie  air,  M.  Jaoquet 
B  il-qin,  on  the  iGth  of  September,  ran  up  v»>rv 
cloeie  to  M.  tie  \»  Vaulx':>  later  Ru;>.siau  record 
of  tJie  9th  of  Ootobcr.  M.  de  la  VauU's  re- 
rnnl  w.i< 'l'  hours  4')  niin.-^.  witlx  tif  i  de^^cfnt, 
nhik'  M.  J.  Bttlsan's  was  3i>  bour>  9  iuin».  in 
his  juunuy  Irom  Parit  to  Bolgiuin. 

At  the  hoad  of  this  articlt?  is  an  illustration 
of  somo  of  the  conipotitors  in  the  lon^-distano? 
race  of  tlio  9th  of  October,  which,  by  the 
c  uiirtt  -y  of  tlio  editor  of  tbn  "  Illustnttod 
Mail,"  I  am  able  to  reproduce.  Reading  from 
loft  to  right,  tlie  I'nd  iu  the  group  ii  M. 
Hervien;  Ko.  3  i$  M.  Balkan;  4  M.  Jacques 
Fanro  *.  5  Le  Conito  11.  d;'  la  Vaulx  ;  (5  ^f. 
Juchme»;  7  M.  Maison.  M.  Jacqiicn  Faure 
was  3rd  in  the  lonK-dt«t.moo  comp?titions  of 
30th  .September  and  Dth  <  f  October.  He  is 
another  illustrious  member  of  the  Aero-Club, 
and  a  notice  of  him  appears  in  another  portion 
of  t,!ii-  journal. 

Till'  A  ro-Clul),  till'  riiil'l  <  f  ihe  Autcmobil^ 
Club.  1,  ju.st  now  one  of  tho  most  living 
powers  of  aeron&ntics.  The  scientific  records 
of  its;  nii^niWr^  are  ex|Mndin^  tho  ronfiiu^  (  f 
our  knowledge  of  nieteorolo|;y,  twitrouumy,  and 
aeronattticA.  In  two  years  20  balloons  have 
be^u  made  for  m^mbrrs  of  the  Aero-Club,  nn»l 
300  aaoent«  have  been  carried  out.  It«  Presi- 
dent \%  Vt.  le  Comte  de  Dion,  and  its  St><  re- 
tary  is  M.  Knwuaiiuel  Aiiiit'.  who  Hciit  to  the 
.*<vi><T('t:u*v  nf  tli.>  Tlritish  Aeronautical  SoHety 
th«»  commiinic:itioM  with  which  tliLs  arliole 
opens. 

M.  Almt-  is  the  inventor  nf  the  flur- 
ino.sphcrc.  The  t4)ermasplK>ro  1%  a  balloon 
partially  filled  with  hydrof^en,  which  i^  ox- 
panded  and  condenseil  at  will  l»y  the  introduc- 
tion of  Ateam,  hoatcd  by  petroleum  in  the 
car,  with  the  object  of  regutating  withont 
farrifid-  the  vertical  motion  of  the  balloon. 
M.  Aimc  haa  always  persistently  adroratcd 
the  use  of  tho  vertical  motion  of  the  ballocm 
so  as  to  utilinc  tho  v  irions  lnyi  rs  nf  Imi  ijcontal 
currents.  He  fir^t  brought  forward  his  views 
at  the  Aeromiutical  Congre.ss  in  1889,  and 
since  then  has  been  at  work  in  endeavouring 
to  practically  ftirtlier  them.  Tlie  scientific 
world  is  awaiting,  with  intereiit,  the  trial  of 
the  thennoaphere. 

In  addition  to  the  Ijalloon  competitions  at 
Vinceonee,  there  were  kite  competitions,  but 
tlM  wind  was  oapriciotts,  Mid  dropped  on  two 


I  of  tbo  occa:>iaoH  when  the  lutes  were  admitted. 
Xerertheless,  M.  Teisserenc  de  Bort,  with  an 

admittedly  inferior  kite,  beat  Mr.  Uotc'.i's  pro- 
< nf  Blue  Hill  heitcht  rvnrd  of  1,810  metres 
by  getting  his  kito  up  to  1,900  tnulres. 


Some  Cvichrkics  of  (he  Paris 
Congress. 

1.— M.  JANSSKN. 

I  It  is  with  much  aatib-faction  that  wo  pre- 
st'nt  to  our  readers  a  n^production  of  the  ox- 
.  cellent  portrait  of  M.  Jan&^on,  which  that 
I  illustrious  scientist  has  recently  presented  to 
the  Aeronautical  Society  of  (ireat  Britain. 
The  Paris  Congri«i>if  was  certainly  to  be  con- 
gratulated on  having;  secured  for  its  President 
one  so  distinguisheil  in  original  rcsoarcli  and 
discovery  as  the  Ureat  Freucb  Physical  Astro- 
nomer. 

M.  .Janvson  was  born  in  Paris  on  February 
-'-iiif,  Ill'  is  the  sun  of  an  eminent 

niusRian,  .\ntOM)e  Cesar  Jan&^eu.  It  wa.s  iu 
his  thesis  for  hi«  degree  of  doctor  of  science, 

?liaf  his  subtle  origin  ilitv  mm  ;  fir-t  prumiiirndv 
displayed.    In  that  work  he  pointed  out  tho 
r  important  fact  cf  the  absorption  cf  heat  rays 

by  the  <ye.  The  ma>ter  work  cf  thr-  jiliilo- 
sopber  has  undoubtedly  bnen  bis  contributionn 
to  new  knowledge  in  spectrum  analysis,  and 
at  iUi  early  stage  in  his  career  he  showed  the 
part  that  the  terrestrial  atnmsphere  plays  in 
the  produrtion  of  the  lines  of  the  iiolar  spect- 
rum  a  di^eovt-ry  whic!i   so  impressed  the 

Fr  rich  A<Mdemy.  that  M.  Janssen  wri';  sf»nt 
to  Italy  by  that  bo<ly  iu         so  that  he  might 
I  pnrraie  Iiih  inve:ftigati<ms  in  an  advantageous 

I  c!.'m:iti\ 

In  further  pursuit  of  fresh  eridence,  M. 
Janssen,  in  1^)64.  spsnt  a  week  at  the  summit 

of  the  Kaulhnrii,  and  by  actual  exporiment  at 
;  the  Lake  of  Geneva,  confirmed  the  tenrostrial 
'  origin  of  certain  lines.  Soon  after  these  dis- 
I  cov.^ries,  M.  Janssen  proTed  that  loaie  of 

tltese  wen*  due  to  tho  presence  of  water 
vapour  in  the  atmo>phere.  Thts  discovery  cf 
the  spectrum  of  water  vapour  was  exoBadiiigly 
important,  as,  by  its  menn^,  it  has  b?en  found 
pcit-iible  to  ascertain  the  existence  of  water  in 
the  atmospheres  of  the  planets  and  stars.  The 
worlc  (  f  finding  water  in  (Ik'  at iiio-plitTo  cf 
Mara  wa&  accomplished  by  M.  Jan^n,  and 
this  waa  the  first  contribtitioii  to  our  know- 
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Iwl^o  of  tlio  cliomical  constitution  of  a  plaiU't's 
ntmos|)hert>. 

In  18C8,  M.  Jiuissen  went  to  In«lia  to  ol>- 
senr»  tho  greatest  oclipne  of  the  century,  and 
apply  the  principles  of  spectrum  analysis  to 
oclipse  plicnoniona.  It  was  durrnp  this  ex- 
pe<lition  that  ho  discovoretl  the  well-known 
method  which  rendere<l  it  passible  to  take 
several  observations  of  solar  prominences  an«l 
other  coronal  phenomena  witliout  waiting  for 
tho  rare  moments  of  eclipse. 


tion,  where  the  h^itoric  balloon  "La  Volt  a  " 
wa-s  on  view,   the  story  was  told   how  M. 

I  Janssen  despised  a><kinp  permission  from  the 
(•ennans  to  leave  the  city  to  po  on  a  scientific 

I  rxpi^lition,  and  independently  sailed  over  the 
siepe-bound  walls  and  Prussian  linos  in  the 
''  La  Voltu."  The  exptnlition  in  question  was 
that  orpanise<l  to  observe  tJie  Alperian  eclipse, 
and  it  may  b,»  mentioned  that  it  was  tho 
British  astronomer-i   who  had,   throuph  the 

j  British  Ambassador,  obtained  tlie  necessary 


MONSIEUR  JANH^EN. 
(PrftideiU  of  thf  Purlt  InternatioHal  Atrvaautieal  Congrttt.) 


At  another  eclipse  in  1871,  M.  Janssen  dis- 
covered in  tho  Nilghcrry  Mountnias  a  new 
solar  envelope  which  he  called  the  coronal  at- 
mosphere. 

In  1883,  while  conducting  an  eclipse  expedi- 
tion to  tho  Caroline  Islands,  ho  proved  the 
reality  of  the  coronal  atmosphere  by  the  exist- 
ence of  black  Kniunhofer  lines  in  its  spectrum. 

It  was  the  Franco-Pnissinn  War  in  1870  and 
tho  Siege  of  Paris  that  interrupted  the  re- 
searches of  the  great  astronomer.  In  the 
July  number  of  this  journal,  when  speaking 
of  the  aeronautical  exhibit  at  the  Paris  Exhibi- 


pemiiftsion  of  the  Germans  to  allow  M. 
Janssen  to  leave  Paris  at  the  very  moment 
that  he  showed  the  freedom  of  the  air  by  his 
aerial  enterprise.  This  famous  balloon 
journey  took  place  on  Dccomber  2nd  at  six 
o'clock  in  the  morning,  and  the  descent  was 
made  at  Savenay,  near  the  mouth  of  the  Loire, 
after  a  journey  of  five  hour^.  The  originality 
of  M.  Jaassen  bore  fruit  during  those  few 
hours  in  the  balloon.  It  was  then  that  he  in- 
vented the  aeronautical  compass,  by  which 
the  position  of  the  balloon  can  be  perpetually 
indicated  on  a  map. 


II 


It  WOA  in  1874.  (Imiiig  the  oxpo<)ition  to 
Japan  to  obtwnre  the  transit  ol  Wnan.  that 
M.  JiiiKscn  conriMvoT  fho  revolving  y^lmfo- 
gmpliic  CHuicra  which  uutonuttieally  j^ttuml  a 
.Hncc>4>«iv«  nmnber  of  imagM  of  a  moring  ob« 
jrrf.  In  this  iii^onious  <J«»vic(>  w.is  fon*- 
shadowed  the  production  of  snimatod  plioto- 
^niphy  which  ha«  now  hecome  bo  popular  as 
iiii  <>iit<'i(iiuime»it. 

After  M.  JntisHCn  rottiriunl  from  this  <'X. 
pMlition,  the  French  Govorument  realised  t\us 
niKvs'iity  of  founding  an  estabUshment  wh«n> 
the  di«covcrios  hi  physical  n^troiiniiiv  cmiM  !i  ^ 
facilitated  and  fostenHl.  In  1875,  the  Ob- 
senratoiy  of  Phjrmcal  Astronomy  wb»  erectpil 
at  Meiidon,  and  its  nianai^cinent  entrusted  to 
M.  Jiuiswn.  who  had  created  the  need  ot  Mich 
an  laatitntion. 

It  is  jdiuost  11,  ,'«lle?;-i  to  say  (hat,  under  sui-h 
n  nrv  t.  r  hand,  the  Observatory  at  Meiidon 
has  attaitied  a  great  prominence  uniongtt  th*. 
obsenratoriefi  of  tho  world.  At  Meudon  them 
are  spaeiou'*  Inhnratories  for  the  study  of  the 
gas«ou>i  vapours  of  our  atntosplicre  and  of 
tboKo  of  oth^  phinptB.  In  (hem  have  been 
studiiHl  the  sp'ctnun  of  oxy>?en,  an«l  the  law 
of  the  t;|uare  of  its  density,  which  <let:'rniine'; 
the  appearance  of  band<i  in  this  ^as  has  l>;H>n 
theivin  difloovered. 

But  (he  greatest  -irii'iitilic  acliii'voinfnt  ef 
the  Aloudon  Obsenatory  is  the  ilevelopment 
cf  Robr  photography  that  has  taken  place 
witliin  its  walls.  It  is  said  that  its  labora- 
turie^  can  boa»t  of  the  poi%session  of  more 
than  four  tbomand  solar  photographs. 

But  the  feature  of  M.  J:inv.,iMrs  nstronoiui- 
Cnl  work  which  will  specially  interest  the 
roailers  of  the  "  Aeronauticid  JoumaJ,"  is  his 
efforts  to  fdiow  tliat  one  of  the  most  import- 
flnt  uses  of  tilt'  )>;ill()nn  is  fur  if-tronoinirMl  n-- 
»<oarcli.  When  clou<is  or  fogs  obscure  .some 
Icng  awaited  celestial  phenomena,  such  as  an 
cclij'  !•  nr  a  inet'-'orie  display  from  observei-s 
on  the  eartbt  it  is  Uien  that  the  oeronaatical 
astronomer  can  psnetrate  tho  intemening  veil 
{•ml  gain  on  unclouded  vision  of  the  spectacle. 
For  astronomical  purposes,  a  short  vertical 
journey  may  save  the  astronomer  miles  of 
ordinary  travel  in  scaroh  of  a  transparent 
;itii»o  p!i(  !-<•.  Jonssen,  in  stimulating  t!ie 
auibuiuiu>  of  aerini  afitronomers,  whether  their 
task  b  to  ohsenre  tho  Leonides  or  the  com- 
p!rT  phrnomena  of  total  eclipse,  has  <  p  r  .  1 
out  fields  of  fresh  inrestigation  to  the  student 
of  the  liettt.*ens. 

M.  Janssen  is  a  member  of  the  Institute 
and  the  Longitudinal  Bureau  of  the  Royal 
Society  of  London,  the  Academies  of  Rome, 


.  Hrii^si'ls,  St.  Petersburg,  etc.    lie  is  C'um- 
mander  of  (he  Legium  of  Honour,  of  the  Roae 
'  nf  Brnzil,  of  the  Scientific  Order  of  Merit  of 

1  Portugal. 

I     M.  Janssen  was  President  of  tho  Academy 

of  Science  in  18H7  and  IHHR,  and  in  connection 
with  that  establishment  founded  a  prize  for 
physical  astronomy.  He  has  also  founded 
pria«>s  in  connection  with  the  French  Geo> 
grapliir;il,  Phntn«rr;ip1iip;ii  nnd  Astronomical 
Societies,  of  which  he  has  been,  in  turn,  the 
President.  As  has  well  been  said  of  M. 
JantiHcn  in  tin  "Collection  Enryrli.pi'(lii|ue 
iWa  Notabilities  du  AL\.  ^iede."  tho  wisli 
of  his  life  has  been  to  serve  srienee,  not  only 
by  his  res«»arrhes.  his  discoxeries,  and  bis 
works,  })ut  by  his  enilnw inputs  for  the  en- 
couragement for  others  tn  tnllnw  his  footsteps. 


2.-MAJ0R  P.  O.  TROLLOPE. 

Major  F.  I',  Trollope,  late  tJrenadier 
Guards,  who  was  chosen  by  the  British 
(lovernnient  to  bo  the  delegate  to  represent 
this  country  at  tlte  Paris  Aeronautical  Con- 
gress, and  whose  portrait  and  autograph  ap* 
pears  as  the  front ispiect?  to  our  Congress 
number,  is  t lie  present  elisf  in<ini<h(  <l  and  mo-t 
resouiyeful  superint:>n(h»nt  cf  the  ballwiu  fac- 
tory at  Aldershot. 

Major  Trollopt^  commenced  btdlooning  with 
the  lale  Mr.  Walter  Powdl,  M.P.  for  Malmes- 
bnry.  in  1883,  and  bad  a  narrow  i^scnpc  from 
sharing  in  the  fatal  balloon  dis.ister  which 
liofel  that  latter  gentleman.  It  w.rs  merely 
tho  unpunctunlity  of  n  train  tliat  prevented 
Major  Trollope  from  u-cinding  with  Mr. 
Powell  on  fbi>  orrMslnn  tli:it  liiv  balloon  was 
wafted  out  to  sea,  and  with  its  passenger  lost. 

From  1883  onwards.  Major  Trcdlope  has 
hoon  nssociateil  with  Colonel  Templer  in 
making  military  war  balloons. 

In  an  article  in  this  journal,  Jaatuuy  1900, 
entitleil  "  The  Ballooo  at  the  Front,"  mention 
was  made  of  the  perfection  to  which  the 
British  observation  war  balloon  equipment 
has  been  brought,  and  since  the  issue  of  (bat 
number,  the  country  has  had  reason  to  con- 
gratulate it^lf  on  the  existence  of  the  balloon 
sections,  for  the  aaastaace  that  the  balloons 
rendered  at  T.;»dysniith,  Spion  Kop,  nnd  other 
places  cannot  well  be  OTer-estimated.  Major 
Trollopo  and  his  coUeagues  should  ooflunand 
the  warmest  congratulation*  of  the  puUio  for 
this  excellent  result  of  years  of  experiment 
and  labour  carried  on  for  so  long  in  the  face 
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cf  prcjiidie?.  wljir'.i  the  South  AfricMii  cjiin- 
piign  will  iiow  liavo  for  ever  ilissipatcil. 

In  1884,  C'olonol  Xlac.lonnlil.  D.S.O.,  cf 
TquaxKla  famr,  with  abovo-nu»ntioiu'<l  officers, 
brought  out  the  system  of  corn  pressing  liydro- 
gon  in  Rmnll  stojl  tubes  for  inflating:;  purposes. 
Major  Trollop?  ami  the  lato  Major  El.s<lale, 
R.E..  took  these  cyliiulors  filled  with  gas,  in 
1884.  from  Chatham  out  to  South  Africa,  and 
made  many  ascents  at  Mafeking,  in  Bechuana- 
land. 


3. -XI.  WILFRED  DE  FOXVIELLE. 
As  will  bo  seen  in  another  part  of  this 
journal,  M.  De  Fon^-ielle,  the  late  I'rcMdont 
of  ]m  Sceieto  Francaiso  do  Navigation 
Aerionno,  distinguisliod  as  aeronaut  and 
scientist,  and  whose  brilliant  and  claKsic 
balloon  voyages  have  delighted  the  readers  of 
Travels  in  the  Air,"  will  come  specially  from 
Paris  to  London  in  .April  next,  to  address  the 
members  of  the  Aeronautical  Society  of  Great 
Britain.    In  his  writings  and  discourses,  so 


M.    WILFHED   DE    I'OX\ IKLLE. 


During  Major  Trol'.npc's  "-up  'riuteud-'nce  of 
the  balloon  factory  at  .Mdershot,  gr.^at  ac  ivity 
has  been  in  progress  in  this  department,  for 
not  only  were  balloon  snctions  sent  out  to 
the  South  African  Campaign,  but  the  necessi- 
ties of  warfare  called  for  the  estabiishm  -nt  of 
repairing  and  gas  factories  at  the  scat  of  war. 
Then  came  the  CrisLs  in  China  to  draw  afresh 
iipon  the  resources  of  the  military  balloonists, 
but  this  latter,  even,  did  not  exliaust  them, 
for  Major  Trollopa  has  recently  despatclicd  a 
show  section  to  Australia  for  the  sliow  there 
on  January*  1st. 


mneh  vivid  colour  has  M.  De  Fonvielle  given 
to  the  adventures  and  charms  of  ballooning, 
that,  p.-rhaps,  he  has  done  more  than  any 
other  aeronaut  to  popularize  its  pursuit. 

As  we  shall  so  soon  have  M.  Do  Fonvielle 
amongst  us.  and  hi«ar  in  his  own  words  thos.» 
details  <:f  his  life  and  experiences  that  he  will 
sMect  to  tell  us,  it  is  hanlly  suitable  for  the 
writer  to  forestall  his  own  descriptions,  and 
we  will  rather  await  with  pleasurable  anticipa- 
tion the  (.Iraniatic  fire  and  rhetoric  skill  with 
which  .M.  De  Fonvielle  never  fails  to  illumine 
the  theme  of  the  balloon. 
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Perhaps,  Iiowover,  it  mny  bo  allowable  to 
tiiontion  one  important  feature  of  M.  Do  Fon- 
vielle's  work.  Ho  w.ts  apparently  the  first  to 
concoive  the  gri*at  idea  of  the  u^vofulness  of 
the  balloon  as  an  aerial  astronomical  ob';er%-a- 
lory,  the  more  recent  developmont  of  which 
ha-s  been  already  pointed  out  in  the  article 
on  M.  .Tanssen. 

In  "  Travels  in  the  Air."  pape  25.5.  M.  De 
Fonrielle  says :  "  Kor  some  time  pivst  I  liad 
cherished  the  expectation  of  obs?rvinp  tlie 


I 


interesting  phenomenon  of  falling  stnrs  from 
above  the  rejjlon  of  the  cloud-*,  by  means  of 
a  ballcon.  When  tho  aerostat  pursues  its 
silent  course  throuf^h  the  air  on  a  tLirk  Novem- 
ber night,  it  must,  indeed,  be  an  interesting 
moment  to  the  traveller,  when  hun<ln'<ls  of 
theso  snuill  meteors  cLirt  across  liis  path — 
Umiinous  atoms,  celestiid  fires  wandering 
through  the  immense  ref^ions  cf  tho  atmo- 
sphere." 

Then  he  describes  how,  in  November  1867, 
when  he  made  known  his  wishes  to  M.  Giffanl, 
that    aeronaut    generously    placed    at  his 


disposal,  a  small  balloon,  which  he  cndeavourc<l 
to  fill  with  pure  hydrogen  gas,  so  as  to  bo 
better  suited  for  tho  purpose  of  making 
journeys  long  enough  to  observe  the  Novem- 
ber star  showers. 

But  an  imperfection  in  tho  apparatus  for 
making  the  hydrogen  caused  delay,  and  M. 
l)e  Fonvielle  mentions  how,  if  it  had  not 
been  for  this  unfortunate  hitch,  he  would 
have  rif*E?n  just  as  the  phenomenon  was  at  its 
maximum  of  splendour;   as  it  was,  ho  was 


I 


obliged  to  be  content  with  the  enJ  of  the 
celestial  spn-tacle. 

Rut  a  classic  writer  of  old  has  told  us  that 
"  the  beginning  is  the  half  of  everything," 
nn<l  tliough  M.  De  Fonvielle's  first  astronomi- 
cal observation  was  curtailed,  yet,  un- 
doubtedly to  him  must  be  ascribed  the  in- 
auguration of  tho  Aerial  Observatory. 


4.— M.  JACQUES  FAURE. 

M.  Jacques  Faure,  whose  picture  appaars  in 
the  group  at  the  heading  of  the  article  on 
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llio  "  V'mcennes  Competitions,"  U  an  illi)<<tri- 
oiin  inombcr  of  the  Aoro-Olub.  its  Tronsiiivr, 
nn»l  an  apmnant  whom  no  difBcnlly  «:ui  di^- 
rniirngc.  To  liiin  bolon^**  the  diHtinrtion  nf 
hnving  bwii  tlip  ixr^t  moniber  of  tlio  Ai  ro- 
Club  to  cross  thp  (  Ii.uuk  [  in  n  hiillaon,  and 
liis  own  account  of  his  journ(\v  fn  ni  tin 
C'rj'stal  Palace  appeared  ia  the  ia>t  number  ol 
the  "  Aeronftntie.il  Jonmil." 

^I.  Faurc,  ar<  oi)iii.\iii.  il  by  M.  Hi^n  i'  and 
M.  Mallet,  came  to  England  quite  lately  with 
hu»  balloon  "  L'Aero-Clttb,"  in  which  he  has 
made  so  niuny  journeys,  with  the  intent  ion  of 
cro^sin^  the  Norih  Seji  to  TTolland  ;  hut  the 
very  tempestuous  weatlier,  ioUowcd  by  cou- 
trary  winds,  necessitated  a  postponement  *of 
the  nt'f^mpt.  As  will  b^  <»eMT  in  the  announce- 
ments of  the  arraugeoieuts  for  the  next 
Qenernl  Meeting  of  the'  Aeitmanlical  Society, 
Faune  has  kindly  promi^^d  to  come 
specially  from  Paris  to  read  before  tl»(>  mem- 
bers il  pap:>r  on  ''Nautical  Balloouiug,'  and 
his  «xpof  4 19a.inut«d  with  the  keencat  interest. 


fi.-M.  LOUIS  TKIDOrLET. 

M.  Louis  Tribonlet  was  tlio  fteeretary  of 

the  Inti>niation  il  Ai-ronautieal  ('onf:r.'-^,  and 
18  now  Secr.^tanr-tioneral  of  the  Pemiancnt 
Aercnanttca]  Commission.  As  flM^r<^tary  of 
the  Con;4ivss,  its  whole  or>:anisition  ffll  to 
hitn.  and  to  him  we  may,  therefore,  atlrihute 
much  of  it.s  siucccss,  and  uU  its  orih'r  and 
method.  The  French  gift  of  grasp  and  mani- 
jvnlaf  i(  n  of  detail,  is  po^-';"'^^'-?!  in  n  hijrh  d 
^ree  by  M.  Triboulet,  who  may  be  d.'^^crilcd 
tis  n  master  of  organisation.  To  him  also  f<>ll 
a>  S'  l  relary  of  the  Kmich  Aeronautical 
.Soci«'ty,  the  arrannemcnt  «»f  the  So<-i.'ty's  Kx- 
hibits  in  the  Paris  Kxluhltion.  and  ther*'  he 
mi^i  ba  found  last  spring.  d:iy  hv  d  ly, 
p,roupin<i  and  chis  ifvinir,  but  always  ready  Co 
receive  a  fcrei{{n  Lrother  aeronaut,  auU  to 
turn  and  lay  at  his  service  all  the  resources 
of  his  cflii  i  il  |i(i-itinn.  and  all  his  knowledjie 
cf  the  Exliibition  and  the  Citj.  One  of  the 
objects  of  the  Congress  was  to  promote  the 
growth  of  frienilly  feclinp;  between  the  mem- 
hi'is  i)f  all  coniitii.'^  aften<hni^  it,  and  the 
.seliH-ticm  ot  il.  Triboulet,  as  S^'cretiiry,  went 
far  to  further  this  aim.  Individuals  who  have 
experienced  it  can  testify  to  the  welrnmitif: 
charm  of  ntanuer  which  made  every  stnuip,(  r 
feel  a  friend,  and  to  the  winning  sympathy 
and  knowledge  so  kindly  extended. 
M.  Triboulet,  an  architect  hy  profession,  i« 


I  an  aerotuiuticid  photographer  of  note.  He 
I  was  the  first  person  to  take  a  photograph 
I  from  a  free  halioon,  on  the  f>tli  of  dune,  1S7!K 
1  Ho  is  the  ingenious  designer  cf  raUiable  and 
'  5:u('<'(»ssftd  methods  of  nutonuitie  ballcon  photo- 
Urapliy. 

M.  Tril)Oul<>*  la  ip :<1  to  fuiiii'l  t]i<-  Apnd:>niy 
cf  Aercstaiic  iiefeoroio<;\-,  aucj,  in  addition  .o 
I  b^ing  Seoretary-Genenil  of  the  Permanent 
IntL^mational  Aeronnnt-r  i!  Commission  and 
Secrelarj-CienenU  of  the  French  Society  of 
Aercnautieid  Xavigsitton,  is  also  a  Vice-Presi« 
dent  ff  that  So{'!ety,  and  a  Yic^-President  of 
the  Society  uf  Topography  of  France. 

.>>• 

The  international  Balloon 

A  seen  Is. 

COHMtJNlCATBD  BY  P.  V.  AlBXAUDKS. 


Slranhwg  Nov.  12/A.,  1900. 

Atcent  Nor.  Wh,  1000. 

TR.xrPES  no.ar  Paris.  Unmanned  balloon. 
Ascent  \  IS  a.m.,  l.TrMXl  mptrf^  height- II. 
Miu.T.  aU  G'  U.  LaiKle«l  in  tlie  Department 
of  Nicvre,  tiear  Kntrains  by  Nnhains. 

-n<l.  rnni.-inned  h.-illoon.  .\scciit,  8.0-1  A.ni. 
H..  ii.L'iVi.  Miri.  T.,— G  Liiulod  by 
Mi-i«-vilU-  ^Sj'iiie  cL  UiseV 

C'llAt.\l!>  Meuuo.n.  Mat>ue«i  halioon.  Lo 
ConimnndttDt  Pa<jl  Renard,  to  C"*  Bor- 
sehueck  ri  N[,  DcslantlrC'.  Intifled  in  Bcl- 
giuai,  near  Mens,  in  41  hour»  20  minutes. 
Kesfdes  metodrulogtcal  otwervationa,  M. 
Deshindrc}  has  dso  made  spectroscopic 
obs  ervatioiu. 

2n(l.  Tlallooii  of  paper,  unmanBcJ,  landed 

near  Orlr an*?. 

3rd.  Manned  l)alioon.  Valiot  and  Couito 
de  la  Vaux.  Landed  near  Brosiels.  H.,4,S00 
metres.  Mitt.  T.— is^  C. 

Srt:  x^-^iu  iK!.  Balloon  of  Paper,  unmanned 
ascended  5.22,   lauded  12    noon  iu 

Kirchworb:s,  Province  of  Sachseoi  between 
Thuringen  and  Harz  Wald,  in  Nordhausen. 

2nd.  Manmd  lir\lL)on.  Lieutenant  Witte 
and  Kentner  8tolU>eri;'  Ascended  8.05  a.ui., 
landed  1.15  p.m.,  by  Frankeneck,  near 
(N*  ustadt  a/H.).  Max.  H.i-^StlOO  metres. 
Miu.  T.,— 1». 
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Srd.  Silk  Balloon,  nrnnanned.  Ascended 
8.54  a.m.,  landed  at  noon  N'.W.  of  Geld- 
hauscn,  in  Ho<:.spn.  Max.  U.,— 12,000  metres. 
Min.  L-W-  C. 

MvNiCH.  Ilegistrir  balloon,  ascended 
B  a.m.,  landed  10.15,  near  ifaierhof  Wald> 
heiiii,  Tachau  in  Bnhuion. 

Vienna.  Manned  balloon.  Uberleutnant 
Taab«r  and  Dr.  Valentin.  Ascended  8  a.m. 
Maau  H.,  S^OOO  metres.  Min.  T.,— I2o.  Dis- 


2nd.  Manned  balloon.  Spencer,  Bacon, 
and  Pierce.  Ascended  from  Crystal  I'alice. 
Max.  If..  l.-iOO  nietrns.  Min.  T.,  -  •0\ 
Oeseendeil  HaNtrail,  l^s-sex,  in  lO  minutes. 

BKiiLiN.  Unmanned  balloon.  Ascended 
4.45  a  m.    Landed  afc  7  a.  m.,  Bamin,  in 

roimiiTii,  Ktfis  lliiidow,  I'JO  Km.  N.,  S."}** 
E  of  lierlin.  Average  speed,  9  metroa  per 
second.  Max.  U.,  8,005  metres.   Min.  T., — 


RECORD  OF  THE  FIRST  BRITISH  BALLON  SONDE. 


tance  tra\e]lrd,  V.V)  Kms.  (kilouictros)  in 
4  hours,  45  minutes.    Lauded  Wischau  in 

2nd.  Maaaod  balloon.  His  Imperial  High- 
ness Archduke  Leopold  SalvAtor  and  Captain 
Uinterstoisftier,  ascended  at  h.  .I.'^'K)  metres. 
Min.  T.,--7,  G**.  Duration,  ■"•  hour^,  30  min- 
utes. ISO  Kms.  Landed  in  Temnitz,  in 
Mohren. 

I?AT!r.  I'nmaniird  bulloon.  .\scendcd  at 
nuon.  Landed  at  Crick  lado,  between  Ciren- 
cester and  Swindon,  at  12.46.  Max  H., 
8,300  metres. 


I'nd.  M mnoJ  hillcwn.  A;c>aded  7.30  a.m. 
Dr.  Derson  and  Knopp.  Landed  4.16  in 
llinterpomuiern.  Duration,  8  hours  46 
minutes.  Distance  travelled,  330  Kms.  Max. 

H.  ,  5,000  metres.  Min.  T.,^81**. 

St.  PKTiiRSBUBO.  nnmaoned  balloon. 
Ascended  at  8  a.m. 

I'iid.  Manned  I'llloon.  Ascended  0  a  m. 
Max.  H.,  a,7(H)  niotres.  Min.  T.,— 8°.  Landed 
IDO  Kms.  N.i'>.  direction.  Temperature  un 
gnmnd,  -h  l° :  <  ^  metres  high,  —  3* ;  and 

I,  300  metres  hijh,  +  4«  1 1 
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The  French  Kite  which  fell  in  Bnfir* 

Iftnd* — ^Iii  tl>e  July  number  of  lliis  jotii  ufil, 

l}i(»rewasa  nrtPuf  a  J<  >(  ' nt  of  ;i  I'rnuli  l.i'o 
at  liurnmsb,  ia  K«'nt.  J  )»'lcoiirf,  thenwccr 
<  f  the  kite,  ban  written  to  ilr.  Salmon  a  very 
iuterestiag  letter  on  tbo  subject,  and  throtypi 
Mr.  Salmon's  courtesy  in  fcrwimlin^^  this 
I'  tJtT  to  (lio  t'llitor  iif  this  journal,  it  is  possi- 
lile  to  mention  tiio  followinj;  tl.'taih.  M, 
Dclcourt  uMrribcs  the  falling  cf  tho  kite  in 
Englaiid  to  a  Buddon  incrooHC  in  the  wind 
force.  Tho  corJ  usnl,  hi»  h«<l  trioil  n  fi'W 
d.iys  brforr  witli  a  "-train  of  kilos.  On  tlu> 
(Liy  it  broke,  tho  strain  conlil  not  have  bm-n 
more  than  20  kilos,  but  any  nibbing  of  the 
cord  «t  the  moniont  of  laitnohing  the  kite  can 
v.i'iikcn  it  at  that  puin'.  unl  that  was  what 
Ii.hl    |iri»?>,iMy    li  1  p]!  H««    thinks  that 

without  till!  conl  forming  a  ^ui«hi  rop ' 
nttvched  to  it  tbo  Ititc.  instcnd  of  being 
carried  liy  a  sudden  accelemtion  of  wind  to 
fall  in  England,  WOuM  havo  fallen  in  i\w  sea 
alHiUt  three  miles  only  fiuni  FritK  This 
Freuch  'experimeutcr  <l wells  on  the  thlhculty 
cf  attjMihing  the  cord  satirfuctorilv',  and  ad- 
vocates an  airangpment  that  will  give  greater 
play  to  the  kite. 

Andree's  Message.— Tho  "Morning 

Loader*'  recently  published  on  interostini; 
fiuaumile  in  tho  original  language  of  Androe^a 

first  ari  l  I  I  uH  ssiigi!  contained  in  the  buoy 
pick'  (I  nj)  ill  the  Arctic  Zone  on  August  3Ist, 
ami  now  ilcpositoil  in  the  museum  at  8tock- 
hotm.  The  message  was  as  follows Buoy 
No.  4.— The  first  to  he  thrown  ont,  11  July, 
10  p.m.  Greenwich  mean  time." 

"  All  well  tn  nnxv.  Wr  nre  piif^uing  our 
coursi'  at  an  altitude  of  alimit  L''>()  iiu^tres. 
Direction  at  firs>t  northerly,  lU  degrees  E. ; 
later,  northe'ily,  45  degress  E.  Four  carrier 
pigemn  were  d<--patclied  at  5.40  p.m.  They 
flew  westward-).  nrp  now  above  the  ice, 

which    is   very   cut    up   in   all  directions. 
Weather  .splcmhd.    In  excellent  spirits. 
"Andree,  8trindb&rg,  Frankel. 

*•  [Po«tecript]  later  on ;  above  the  clouds, 
7.46  Greenwich  moan  time." 


As  this  message  is  Stated  to  bo  tho  first 
j  de>patched,  it  is  with  some  reason  that  tho 
ether  empty  buoys  that  have  bacn  found  are 
Mippus'.Hl  to  be  the  testimmiies  of  a  diMstrou) 
is«ue  to  tho  boldest  balloon  Toyjge  over  under* 
taken  by  man. 

The  Great  Berlin  Balloon.  la  the 

July  number  of  this  journal,  attention  was 

dr.iwu  to  the  preparation*^  in  pro^p-t^^  in 
Herlin,  ft  i  tlu'  ronstruction  nnd  ei|iii|)ment 
cf  a  lar^^e  b.iiUton  lur  11  s«-ieiitilic  expedition, 
the  principal  object  of  wlilch  was  to  detcnuiuu 
the  duration  of  tlio  -lifting  power  of  balloons. 
Ill  the  October  i^^ue  a  tolegmm  from  Mr. 
Ah'Xander  wa.s  publisht  tl.  annnnncinn  tho  d.-- 
parturo  of  tho  balloon  from  Friedmou  on 
'  September  24th  ot  5.o3  p.m. 

Tiio  pnssrngcn  in  the  balloon  were  Dr. 
IJiM-s(Mi  and  Dr.  Surinj^  of  the  Meteorological 
liistihlte,  Ih  rr  of  Pntsdain,  and  Mr. 

.\le\aiidir.  a  lueiuber  of  the  Aeronautical 
I  Society  of  tiroat  Britain.  Tho  car  had  been 
I  pro\  isioned  for  a  ux  weeks*  journey,  hut  tho 
e.xp'.-ditioit  eamo  to  nn  ubrupt  conclusion 
diiriiij;  the  ninht  after  the  start,  as  the  draj^ 
ropo  caught  in  the  trees  of  the  forest  ucar 
Bernau.  and  the  scieutiiits  wore  forced  to  de> 
acend. 

The  History  of  the  War  Balloon.— 

.\  nuttrihutor  to  the  Gennuu  *'  Militai- 
Wociieiiblatt,"  has  collected  some  valuable  iu- 

!  formation  conoeming  the  history  of  tho  war 
balloon,  which*  from  its  success  in  South 
Africa,  is  now  on^.i^in};  the  iiirreas4^<l  atten- 
tion of  nil  nationalities.    As  far  back  as  1784, 

I  Uciieral  Mcusnier  appean>  to  have  sent  up  a 
eaptive  balloon  to  observe  the  morements  ot 
the  enemy.  Ten  years  later,  at  the  siege  of 
Cond'',  f;«  iu  ral  Cliancel  wished  to  cmphiy  this 
means  of  fietting  information,  but  failed  to  do 
ho,  owing  to  the>  loss  of  gas  by  his  baUooo. 

I  which  fell  into  the  hands  of  the  enemy, 
1794,  the  central  balloon  school  wa.s  estab- 
lishi'd  at  Meudon,  under  the  guidance  of 
C'onte  and  a  balloon  company  was  formed, 
which  was  employed  at  he  Siege  of  Mau- 
bengot  daily  ascents  in  a  captire  balloon  being 
made  for  purposes  of  observation.  This 
balloon  was  again  used  at  the  Siegia  of 
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(%«rleroi,  tho  battle  of  Fieuros.  and  in  re- 
connaissance* at  Worms*  Mannheim.  Aix,  and 
"Wnrzbiir;;,  on  (ho  siim^mT  r  of  which  la<for 
town  it  fell  into  the  hands  of  the  b.sit'^ors. 
Napoleon,  however,  dUbaiid^il  tlie  two  halluou 
compaaiea  whicli  had  been  ftmneil,  closed  the 
school  at  MoihIoH)  and  8d.d  tho  material  on 
hand.    Carnnt  ii'^od  a  v:ij?tivo  h;d!oon  at  the 
Siej;e  of  Antwerp  in  IHl  I,  and  jinotluT  was 
u.ved  in  1859  on  the  cvc  of  Sclforwo.    In  tho 
Civil  War  in  America,  a  T^lar  balloon  ser- 
vice wa«  o()^nUed,  Aft  also  in  l>^'>r>,  in  th^  war 
l>etwcen  Pan^^uuy  nnd  1)ra/it.     Durinj^  fli<- 
Siego   nt    I'uris  in  18711-7,  the   u^o   of  tree 
balloons  was  strikingly  and  usefully  demou- 
ittnited  in  enabling  91  pcnMnis  and  10»000 
kilos  of  letters  to  b>  conveyed  out  of  the  be- 
sioj^eil  city.     Since  that  date  militarj'  biUluon 
establishments  have  been  ffvuTnIi^l   in  fvcrv 
European  army,  and  also  in  America,  and  it 
M  pointed  out  that  in  the  drvplopnient  of  war 
ballooni,  England  has  certainly  led  the  way. 

Balloons  M"r>re  used  by  the  Freneh  in  ,hv 
Tonkin  KxiK'ditiun  of  IHV'J,  and  at  H.ic-Ninli 
and  Iloang-ho  in  1881.  In  the  Madagascar 
•  Expedition  in  1895,  a  balloon  party  wa«  taken 
out.  thougli  no  iictual  use  appeon  to  have 
been  made  i  f  flx^  li.dloon*^  in  that  canipai^. 
It  instated  that  in  Germany,  in  the  establish- 
ment of  a  modem  military  balloon  depart- 
ment, many  obstacles  had  to  be  anmounted, 
and  niitny  prejudicea  to  be  fought,  before,  in 
Jnnf.  1?*S1,  an  experiment^al  enptive  balloon 
station  could  be  created  by  the  Ministry  of 
War,  and,  even  after  thb.  two  ye:ira  ekpii«<i 
before  a  regular  balloon  detadiment  was 
formeil,  attached  to  the  nulway  r^fiiment,  and 
pliiccd  at  the  di>[;o\ition  of  the  general  .staff. 
Only  in  1B«7  was  a  special  uniform  allotted 
to  the  military'  balloonist b.  Tho  writer  of 
the  article  thinks  thai  the  present  German 
captive  militant'  balloon  is  unquestionably  the 
best  oTtant.  and  claims  that  it  is  Ciip.iblc  cf 
ascending  to  great  heights,  and  possesses  great 
stability  even  in  windy  weather. 

The  Italian  Experiments  in  Firing 

on  War  Balloons.— The  Italian  Cororn- 
ment  have  recently  conducted  some  eapori- 
rocnts  at  the  camp  of  San  Maurueio,  to  ascer- 


tain the  effect  of  fire  on  balloons,  the  tiiala 

b«ng  made  under  Colonel  Danione.  Fortress 
guns  of  various  cdihrp  wcr*-  nw^'tl.  In  the 
first  experiment,  9-cm  guns  were  used,  whidi 
were  fired  at  a  captive  balloon  at  a  dtstanos  of 
about  three  kilometres,  and  at  an  elevation  ot 
;V)0  metres.  One  sharpnell  sulTiced  to  bring 
the  ballnon  down.  In  Iho  second  experiment 
bronze  po  ition  ^iitLs  cf  12-cm.  calibre  were 
usi-il,  the  (ii>tanee  being  five  kilomctre-i,  u«d 
the  balloon  {MX)  metfes  hij^i.  Six  or  seven 
shota  severed  the  cable  holding  the  capli\u 
balloon,  which  broke  loos*.  In  the  third  cx- 
P'rimint.  I'-rrn.  pins  wcra  u^cd,  and  an 
identical  result  obtained. 

The  experimenters  have  concluded  thai  ii 
coidd  be  inad«  practically  impoesiblo  for  an 
enemy  to  make  observatioiM  of  the  interior 
of  n  turlified  pasitjon.     It  lia.s,  howi^-v.T,  bceu 
pointed  out  that,  though  it  may  be  easy  to 
hit  a  titationary  balloon,  it  becomes  a  very 
difDcult  niatter  when  motion  is  imparted  to 
(lie  b  di'jon.    The  d  inger  woii^d,  therefore,  b? 
in  Mill  urilhrr,  im<!  in  Mich  meteorologic il 
conditions  wlien  motion  is  not  given  to  tho 
balluou  by  the  wind,  it  becomes  expedient  to 
impart  morements  to  the  balloon.  Esperi* 
ence  has,  however,  shown  that  a  moving  free 
!>  illouii      difficult  to  hit.     fii  the  cjise  of  tho 
free  biiJiuons  that  escaped  during  the  Siege  of 
Piiris,    the    Germami    manufactured  .'•pwial 
"  balloon  guns,"  which  could  be  fired  at  a  \'«9y 
high  Jingle  of  elevation,  and  with  whieli  they 
iiopcd  to  di*jtroy  ninny  cf  the  balloons,  but 
the  missives  never  once  hit  the  a?rial  targets. 

The  Value  of  Pure  Oxygen  in  ffigh 

Balloon  Ascents.— The  advantage  of  in- 
haling pure  oxygen  in  high  balloon  ascents  was 
fully  rc  iliv  •(]  by  yi.  ,lai\ufi  BaKin  and  M. 
ft'ijilard  ill  tli"ir  iii.;h  a^c  "nt  in  connection  \vith 
ilie  I'aris  Kxlubiliun  competitions.     At  about 

IBfiOO  feet,  tho  aeronaata  both  began  to  feel 
disaipoeeebie  aensations,  their  tem^ea  adied, 

their  face?  grew  pal(\  and  objects  were  blurred 
bcfnrc  fh>>ir  <  y  A i  li'MoO  fc  't,  M.  .Tacqnes 
B.li^aa  was  practicidly  proiiiratcd,  juid  could 
not  Fpeak  or  get  (o  his  bag  of  vivifying 
oxygen.    M.  Oodard  handed  the  bag  to  him. 
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and  in  •  minute  he  was  oompletefy  reoomecl. 
Purstdng  their  upward  course,  If.  CUtdefd,  in 

his  turn  swcnmbpd,  and  was  Bppnrfntly 
paralyswl.  He,  too,  revived  when  he  iin'bibe'l 
the  oxygen.  By  both  keeping  the  ozygen 
tubee  in  tlieir  moutli,  the  intense  snfferinga  of 
breathing  the  upper  atmo^lien  wu  avoided. 
Tho  diary  of  the  aeronati'^s  njns  as  follow 5 :  — 
*'  'JH.nriO  fpot,  we  fci^l  l)  -tt-r,  thanks  to  the 
oxygen  tubc!*  we  keL'p  in  our  mouths.  21,450 
feet*  tiie  odd  u  intenae,  our  beards  are 
€0>med  with  ioe.  ^400  feH.  we  ar  l  <itli 
in  petn  and  unable  to  j^peak  a  word."  This 
was,  however,  their  limit  of  oiiilaranc.  It 
b  stated  that  at  that  height,  it  required  tluur 
umted  ellorta  to  enaUe  one  of  them  to  atep 
on  to  »  bag  of  ballast.  lb  is  hardly  Hur- 
priaang.  therefore,  that  the  aeronauts  decided 
lo  d'^'cend.  It  h,  however,  stated  that 
Cotnte  de  la  Vaulx  clainui  that  he  ascended  in 
hia  balloon  to  an  attitude  of  21,000  feet. 

London  Institution  Lectures.— The 

annuail  winter  Bcries  of  lectures  at  the  London 
Inatittitton  inclndae  »  lectturo  by  Bfr. 
&io  Stuart  Bmoe,  on  **  Modem  Aeronautics  " 
illustrated  by  lantern  views,  working  mo<lels, 
and  experiments.  This  lecture  will  b©  de- 
livered in  the  theatre  of  the  Institution,  on 
Thursday,  January  17th  at  6  p.m. 

Royal  Institution  Friday  Eveningr 

Discourses. — On  Februaiy  8th,  the  Royal 
liiatitution  will  a^tn  devote  »  Friday  evening 

discourse  tg  the  subject  of  The  Subjugation 
of  the  Air,  whcti  Piofesfor  G.  H.  Bryan 
8  CD.,  F.H  S..  will  lecture  on  tho  "History 
and  I'rogress  of  Aerial  Locomotion." 


Publica tion  s  Received, 


"  Vertical  Gradients  of  Temperature,  iiuniiil 
ity.  and  Wind  Direction."    A  preliminary  re- 
port on  the  kite  obsen'ations  of  1898.  De- 


partment of  Agrioulimv,  Wentiier  Buxean, 
Waahinglon»  ITnitad  States,  America. 

**  Sounding  the  Ocean  of  Air,"  by  A.  Law* 

rence  Rotch,  .S.B.,  A.M.  Society  for  Pw>- 
motiog  QirtstiAn  Knowledge,  London. 

"  By  Land  and  Sky,"  by  the  Rev.  John  M. 
Baron,  M.A..  F.R.A.8.    Isbister  and  Co., 

I  Tavistock  .Street,  London. 

Th»'se  three  works  will  be  fully  reviewed  in 
the  next  number  of  this  journal. 

Cwing  to  pressure  on  space  the  account  >  of 
tho  latest  experiments  with  the  ZeppcHn  Air- 
ship, tho  lists  of  Foreign  Periodicals,  and 
Xotable  Articlea  will  be  reeenred  for  the  next 
number. 


Applications  for  Patents* 

{From  October  lit,  1900,) 

The  following  List  of  Applications  for  Pateols 
connected  with  Aaronantka  has  baea  specially 
compilad  far  the  Airm0uiit*tj9mnuA  by  Ueisf*. 
BaoMKBAn  A  Co..  Patent  Agenls,  s3«  Caancm 
Stieel,  London,  B.C. 

17,367  of  1900.  Louis  Caihman.  Improve- 
monta  Relating  to  Flying  Mnohlnna. 

17.371  of  1900.  Emil  Lehmann.  Imppove- 
menta  in  and  Relating  to  Flying  Apparatus. 

16,487  of  tgco.  Gbobgb  Howaan  WaiCHT. 
Improvemnnta  in  oi>  Relating  to  thn  Moving 
of  Balloona,  Flying  Mnehlnoa,  and  thn  like. 

17,961  of  1900.  EiiwAHD  Anpkkson.  Improve- 
menta  In  Balloons  and  Flying  Machines. 

1S,S87  of  1900.  Anoaiis  VvGAaa.  A  New 
or  Improved  Flying  MnoMne. 

18,837  of  1900.  Josef  BiRK.  Improvements 
in  or  Relating  to  Balloona. 
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18,964  of  igook  Euanor,  Maria,  Lansoowk 

Case,  and  Frank  James  Gkay.  Apparatus  for 
Givirif^  Warning  of  an   Alteration    in  the 

Steering  of  a  Vessel,  Balioon,  or  like. 

10,<tt4  of  1900.  JSAN  Tarbb.  improva* 
ments  in  Aeroplane*. 

:<^u,3aO  of  1900.  Albert  Tieiz.  Aero- 
•tatlc  Improvemante. 

20,952  of  1900.  EnuARn  Kcokne  DolIRr. 
An  Aerial  Soaring  and  TravcUing  Appartt- 
tuft. 


21.847  of  igoQi  Carrius  MoimMVMA,  Ridi» 
mood.  Imppovemente  In  AlraMpe, 

22,040  of  1900.  IzMW  MASfEY.  Aerial 
Signalling  and  Aerial  Advertisements. 

98»lflOofi900.  AMDRfcR  Vroaia.  tmprov«< 
ment*  In  Winga  of  Plying  MaAhlna*  and 
Ilka. 

22.444  of  1900.  Gko  (Irant.  Improve- 
manta  in  Maana  for  Steering  AeriaJ  Yacht. 
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NOTICES 

OP 


A  Hpocial  meotinf,'  of  the  Council  was  held  at 
the  Bociot)  uf  Artsoa  Thuraday,  January 
iJlst,  lUOl. 

Resoi-vki)  - 

That  tiie  following  acMreiS  of  condolt'iico 
on  the  occasion  of  the  lamented  death  of 
Her  Late  Majesty  Queen  Victoria  should  be 
presented  to  His  Miijcaiy  iLti  iuiig: — 

••To  Hid  Majesty  King  Edward  VII.  of 
**  the  United  Kingdom  of  Great  Britain  and 
"Ivelind,  Emperor  of  £idui« 

**  Wtt  the  qndendgned  membem  of  the 
*<Goiinfiil  of  the  AeioiMtttic»l  Sooietj  of 
"  Gmi  Britein  on  belmlf  of  tbe  Coanoil 
«  and  Members  of  the  Aexomatiml  Sooietj 
"  of  0ze»i  Britaio,  viah  to  hambly  offer  our 
"  condokneee  to  your  Mi^eatj  on  the  great 
**  eonov  yon  have  smlained  in  the  death  of 


"our  beloved  Sovcrci^ni,  the  late  Qiicon, 
"and  to  present  n-ir  coiigraluhilions  to  your 
•■  Majesty  on  your  ucciission  to  the  Tlirone 
*' and  to  respectfully  assure  you  of  our  un- 
"  swerving  loyalty  and  devotion  to  jour 
"  Majesty's  person." 

Bigned,     EinwRD  P.  Frost,  Chainiuin. 

El)\VAHI>   A.  IjAHHY. 

Wii..UAM  Crook Ks.  * 

Lksur  M.  Earle. 

JouH  Davidson  i''uiA.EBTON. 

UlBAX  S.  Ma2UM. 
H,  0.  BOBUTI. 

Ehic  Stqwi  BaucB, 

Honorary  SeorHary. 

The  following  reply  of  Hia  Majesty  has 
been  received  through  the  Home  Secretary 
by  the  Honorary  Secretary  : — 

HouE  Office, 

WHITEHilLL, 

15  Ftbnianj,  1901. 
Sir,— I  am  commanded  by  the  King  to 
convey  to  you  hereby  His  Majesty's  thanks 
for  tlio  loyal  and  dutiful  address  of  the 
Council  of  the  Aeronautical  Society  of  Great 
Britain,  expressing  their  sympathy  with 
Hie  Majesty  and  the  Boyal  Family  on  the 
ooeaaion  of  the  tomented  death  of  Her  Late 
M^eety  Qaeen  Vietoria. 
I  am,  Birf 

Yonr  obedient  Servant, 
(Signed)  Gras.  T«  Bmnic. 

The  following  geuilcmen  have  been  elected 

Members  of  tlie  Society  : — 

PiiOFBSHua  Gkokgu  lI&urLKV  Bkian, 

Mb.  Bamru.  HmumiT  Bidbe  Bauiom. 
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The  following  gcuLlemen  liave  been  eiecUd 
Honorary  Memberi  of  the  Society : — 

UoKsisuB  Whpiw  ds  FoumMuut,  Ex* 
PretidMit  of  La  BoeHU  Fctn^se  de 
Havigfttioii  A^rienne,  on  account  of  hv 
diatiogniahed  Mrvion  ko  Aeronaoticat 
Science. 

Monsieur  Jacques  Faure,  the  Treasarer 
of  the  Paris  A«^ro-Club,  on  account  ot  his 
eminent  worlc  in  Practical  BaUooning. 


GENERAL  MEETING. 

Tha  naxi  General  Maeling  of  tiie  Aaao- 
ttAvncix,  SooiaTT  will  be  held  in  the  Itooms 
of  the  Society  of  Arte,  John  Street,  Adelpht. 
on  Monday,  April  16th,  at  8  p.m.  lUjoa 
H.  C.  HoBKRTs  will  take  the  chair. 

For  this  occasion  Monsieur  Wilfred  i>b 
FoNviELLE,  Ex-Annual  President  of  La 
8oci*'t/'  Francaise  de  Navigation  A^rienne, 
will  come  eapecially  from  Paris  to  London 
to  address  the  Membcrg  of  the  Aeronautical 
Society  of  Great  l>ritain  (in  Englisb)  on 
"Attonaoties  in  France,"  when  he  will 
describe  the  progresf  made  lince  he  escaped 
in  a  balloon  daring  the  Btege  of  Paris,  in 
November,  1870,  and  diieoM  the  actnal 
prospects  of  Aerial  Navigation. 

The  discottree  will'  be  illostrated  by 
lantern  slides. 

Mr.  Charles  Groombridgc  (Member  of  the 
Aeronautical  Society)  will  exhibit  and 
explain  his  new  Propeller  for  Aeronautical 
purposes. 

There  will  be  a  demonetration  of  the 
'*  Meteoparaehttte,**  a  new  insfanunent  lor 


investigating  the  uppnr  atmosphere,  by 
Mr.  Eric  Stuart  Brace,  M.A.  Oxon., 
F.R.Met.8oo. 

Doring  the  evening  a  series  of  lantern 
slides  in  illastration  of  the  trial  trips  of  the 
Zeppelin  Airship  and  M.  Santos  Domont's 
Navigable  Balloon  will  be  ptitgected  on  the 
screen. 

A  working  model  of  a  Navigable  Balloon 
will  also  be  exhibited  in  action. 

Members  are  reminded  that  they  have 
the  privilege  of  introducing  two  friends  to 
the  General  Meetings  of  the  Soeiety. 


Members  and  Gorreepondents  of  the 
Aeronantical  Society  are  reminded  that  the 

present  addre<;s  of  the  Aeronautical  Society 
is  19,  Campden  House  Road,  Kensington, 
London,  W.,  and  that  all  communications 
shonbl  be  addressed  to  ihe  Honorary  Sec- 
retary to  that  address. 


ANNUAL  BUBSCmPIlONS. 
The  annnal  sabioriptums  to  the  Aero* 

nautical  Society  are  'now  due.  Thoee 
Members  who  have  not  yet  paid  their 

annual  subscriptions  are  requested  to  for- 
ward tlicra  to  the  Honorary  Secretary,  19, 
Campden  House  Road,  Konainp^ton,  London, 
\V.  The  attention  of  those  Members  ie  called 
to  Hule  IVa, -which  states  tlr.iL  tiie  ri\ ilei-ea 
of  Members  extend  only  to  those  who  have 
pa:d  their  sabBoriptions  for  the  current  year. 

ERIC  STUART  BRUCE, 

*  Honorary  Secretarjf. 
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SINCE  the  last  issue  of  this  journal 
alMts  readers  have  been  united  in 
ono  common  tie  the  tie  of  sorrow 
for  tbe  loss  of  our  b«loved  and 
honoured  Qoeen,  and  the  sounds  of  public 
and  private  joy  Lave  been  huslied  awhile  in 
the  tremeudous'gloom  which  so  suddenly 
ewhroaded  our  nation.  Few  of  as  had  not 
felt  the  shadow  of  death  in  its  intensity, 
but  we  then  saw  it  in  its  immensity. 
From  its  presence  there  could  be  no  escape. 
It  overhung  the  length  and  breadth  of  tbe 
land;  nor  indeed  were  its  limits  (Infinerl 
by  those  boundaries  which  men  mark  out 
under  the  name  of  nationalities,  for  those 
wIjoso  duty  callod  thorn  from  Uicse  shores 
on  the  days  of  sorrow  when  they  landed 
on  some  foreign  soil  emerged  not  from 
the  canopy  of  gloom.  E'en  where  the 
revered  lady  lif!  1  no  rf  fiil  g-.vay  she  had 
become  mouarcli  oL  men  ti  heart j. 

Of  the  Victorian  En  and  the  great 
personage  whose  influence  went  far  to 
make  it  one  of  the  most  extraordinary 
epochs  in  tbe  world's  histwy,  many  pages 
have  been  already  written.  It  is  meet 
that  a  scientific  journal  should  aelect 
some  point  of  view  which  Itts  a  marked 
bearing  on  the  progress  of  science 
generally,  and  of  tbe  particular  science 
of  which  it  is  the  or^'au. 

That  the  Victorian  Age  has  been  one 
of  extraordinary  scientific  development  is 
apparent  to  everyone  in  the  rapid  strides 
which  the  applications  of  seience  hare 
taken,  even  in  tho  memories  of  those 
who  may  still  he  called  young,  while 
those  who  can  remember  the  accession 
of  the  late  Queen  in  1837  will  indeed  bear 
witness  to  the  contrasts  in  the  mode  of 
life  between  that  year  and  the  opening 
of  the  now  century.  When  we  proudly 
celebrated  the  Jubilee  of  Queen  Victoria 
in  1887  we  were  struck  by  the  fact  that 
the  Jubilees  of  nearly  ul  the  foremost 
applications  of  science  were  coincident 
with  Her  Jubilee,  in  IHm  we  kept  iho 
Jubilee  of  the  Electric  Telegraph.  In  the 
following  year  we  commemorated  the 
Jubilee  of  tbe  hrat  passage  of  an  Atlantic 
steamer  from  the  Old  World  to  the  New. 
1889  brought  into  Jubilee  celebrations 
that  of  Photography,  which  was  first 
developed  in  1889  ;  that  of  the  Screw 
Propeller,  and  that  of  Nasmyth's  Steam 
Hammer.  Wo  had  indeed  a  galaxy  of 
invention  to  grace  the  commencement  of 
a  brilliant  reifn,  and  a  host  of  prospering 


scientitic  Jubilees  to  enhance  the  bene- 
ficent fame  of  tiie  year  18S7.  It  is 
natural  to  look  for  causes  to  account  for 
the  prospering  developments  of  these 
various  inventions,  all  of  which  may  be 
said  to  share  in  tlie  civilizing  tendency  of 
abridging  distance  and  shortening  time. 
Many  causes  most  have  united  to  bring 
about  so  prosperous  an  issue,  but  one 
cause  stands  o  it  prominently  in  relief. 
This  cause,  indirectly,  we  owe  to  our 
Queen.  It  was  the  genius,  energy,  and 
individuality  of  the  late  Prince  Consort 
which  first  made  practical  science  inter- 
national. He  planned  and  carried  out 
the  great  International  Exhibition  of 
1851,  which  first  gave  our  natioQ  tho 
opportunity  of  comparing  the  wealth  of 
the  world  and  made  her  own  industry 
known  and  souglit  aftor  in  every  clime. 

it  may  bo  thought  by  some  that 
Aeronautics  has  not  equally  shared  in  the 
progres!^  of  the  Victorian  Era,  since  the 
great  problem  of  air  navigation  has  yet  to 
be  solved. 

But  tills  indeed  a  fallacy.  The 
balloon,  by  its  power  of  overcoming 
gravity,  has  added  vastly  to  our  means  of 
acquiring  knowledge  of  the  upper  atmo- 
sphere, and  most  of  the  great  truths  learnt 
by  its  means  will  he  found  to  grace  tho 
\  ictorian  Bra.  The  bond  of  Cosmopoli* 
tanism  has  ever  l)cen  pecuHarly  strong 
betwixt  the  aeronauts  of  every  nation, 
and  it  is  largely  through  international 
work  and  co  operation  that  aeronautics 
is  rapidly  assuming  so  dignified  and 
important  a  position.  Many  are  the 
braiulies  of  ti.sefulne39  opening  out  for 
its  enterprise.  It  is  on  the  advance  of 
this  science  that  the  future  advances 
of  meteorology  must  depend,  and  the 
two  sciences  are  destined  to  act  and 
re-act  on  one  another  for  their  mutual 
advantage.  The  war  in  South  Africa  has 
shown  the  value  of  the  balloon  in  warfare, 
and  our  national  balloon  cquipmenta 
alone  tell  of  modern  progress  in  balloon 

manufacture  and  balloon  accessories. 
There  is,  too,  a  consoimg  thought  concern- 
ing the  experiences  of  j.he  balloon  in  the 
South  African  struggles.  Its  presence 
in  the  campaign  most  certainly  hastened 
victory,  and  averted  one  terrible  disaster, 
so  that  the  balloon  actually  lessened  by 
at  It  r  t  "Tie  tho  sorrows  and  griefs  which 
our  Qucou  endured,  on  account  of  this 
campaign,  during  the  last  year  of  her  life. 
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Some  Celebrities  of  the  Paris 
Congress. 


No.  6.— MR.  ABBOTT  T.AWitENC'E  RO'lX'H. 


From  time  to  time  wo  liavi-  liad  occasion  to 
mention  in  this  journal  the  kite  work  of  Mr. 
Rotdi  at  the  Bhio  Hill  Observatory,  and  it  is, 
therefore,  with  prcnt  pleasure,  that  we  are 
able  to  present  to  our  readers  a  portrait  of 
this  eminent  mete«jrologist,  and  a  sketch  of 
his  career.    It  will  be  seen  that  Mr.  Rotch 


hijrhcst  land  in  the  vicinity  of  Boston.  TTii* 
obsen'atory  lias  since  boon  supported  and 
directed  by  him ;  thero  are  thtPC  assistants, 
and  the  annual  cost  of  maintenance  .exceeds 
method  of  taking  systematic  observations  at 
£800.      The  in\  estimations  and  obser\-ation« 
are  publishe<l  in  the  Aunoiiuf  ihc  Astronomi- 
nil  Ohsrnatury  of  Jltirvanl   ('"Urge.  The^e 
relate    especijdly     to    cloud  measurenjenta 
and   the    results   obtaine<l    with    kites.  Mr. 
Rotch  hjus   tnivelled   extensively  in  Kuropi^ 
and  America.    In  1885  and  in  1887  he  studied 
the  mountain  obsen'atories  and  the  met^oro- 


MR.  ADliOTT   LAWRENCE  ROTCH. 


not  only  founded  the  Blue  Hill  Observatory, 
but  he  directs  its  work,  and  with  unstinted 
generosity,  maintains  it.  Considering  the 
extreme  importance  to  meteorology  of  his 
great  heights  in  the  free  air  by  means  of  kites, 
Mr.  Rotch  may  bo  coasidered  one  of  the 
gn^atest  benefactors  to  meteorological  M;ienco. 

Mr.  Abbott  Lawrence  Rotch  was  bom  in 
Boston.  U..S.A.,  in  1S61,  and  studied  mechani- 
cal engineering  at  the  Massachusetts^  Institute 
of  Technology.  Being  interested  in  meteor- 
ology and  possessed  of  an  independent  fortune, 
ho  established,  in  1885,  a  meteorological  ob- 
servutory  on  the  summit  of  Blue  Hill,  the 


logical  services  of  Europe,  and  published  an 
account  of  them  in  the  American  Meteorologi- 
cal .Jiturnnl,  of  which  he  was  a-ssociate  editor. 
Ho  observed  the  total  solar  eclipses  of  1887, 
1889,  1893  and  19(X).  in  order  to  make  certain 
meteorological  observations.  At  tho  Pari* 
Exposition  of  1889,  Mr.  Rotch  was  the  Ameri- 
can member  of  tho  International  .Jury  of 
-Awards  for  scientific  instruments,  and  re- 
ceiviMl  hnust'lf  the  Cross  of  the  Legion  of 
Honour.  In  1891  he  attended  the  Inter- 
national Meteorological  Conference  at  Munich, 
and  was  there  appointed  a  member  of  the 
International  Committee  on  Clouds,  which 
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has  ihuv  an  important  work  in  i^uing  an 
atlas  of  cloud  forms  and  in  instittiting 

ni  'uMiri^mr  nts  of  their  height  and  velocity  all 
ever  tho  world.  Mr.  llotob,  having  made 
sereral  faaUoon  asconts,  waa  interasted  in 
wientific  noronaiitics,  and,  accordingly,  in 
1SU4.  fumisbed  the  opportunity  to  Mr.  W.  A. 
Ekldy  to  raise  a  Mlf-reoording  instnini«nt  wilb 
bis  kite'j  from  the  Blue  Hill  Observatory.  The 
practicability,  thus  demonstrated,  of  obtain- 
ing siomltaneous  observations  on  (he  ftround, 
and  in  the  free  air  with  kites,  k<l  (o  the 
prosecution  of  the  exploration  of  fhe  air  it 
various  bvigltti  and  under  different  weather 
conditions*  with  ineNNising  energjr*  so  that, 
s\t  tho  presi^nt  time,  it  is  the  chief  work  cf 
this  observatory.  In  189G  Mr.  Botch  pre- 
sented bis  methnd  of  inve^igntion  to  the 

lTitiTnati(>ii;il  ^Icteorologic;*!  ('onftrcnco  :it 
Paris.  He  wa&  ohoaen  a  member  tof  tho 
Intenuitioiial  Aeronautipal  Committee,  wbioh 
net  nfi^in  at  Strassburg  in  1898,  and  has  con- 
ducted the  systematic  exploration  of  tho 
atmosphere  with  biUloons  and  kitei  on  tho 
continent  ef  Europe.  As  the  work  at  Blue 
Hill  became  known,  it  wns  ropi!ated  olsowhero, 
notably  by  the  Umtcd  States  Weather 
Buteatt  wbidi,  in  1898,  attempted  to  obtain 
from  11  stations  situated  in  the  central 
States,  daily  observations  at  the  height  of  a 
mile  for  foreeasting.  Unfortnoately.  this 
scIkido  was  frustrated  in  many  instances  by 
light  windi.  At  Trapper,  near  Paris,  M. 
Teisserenc  de  Bort,  nsing  Mr.  Botches  kites, 
began  a  t^atwiiatic  study  of  the  upper 
nlr  in  connection  with  "  ballons-sondeb for 
greater  heights.  Last  yL»ar  tho  Prussian 
Meteorological  Institute  established,  near 
Berlin,  a  spcrial  AtTOnaiitical  Oli^nrvatory  for 
the  prosecution  of  stmiiar  researches,  and 
investigations  with  Idtea  afe  also  being  eaitied 
on  at  Hambuix  and  at  St.  Potrr^htirt!;.  Tho 
extreme  keigbta  reached  with  kites,  both  at 
Trappe*!  and  at  Blue  HUl,  exceed  three  mi1«o, 
and  fli  ;Tif»t<'orolo«,'i'^^l  results  am  proving  of 
tho  greats,  importance  for  the  progress  of 
the  science. 

Mr.  Rot<;h  is  a  corresponding  member  of 
the  British  Association  for  the  Advancement 
of  Science,  the  German  ]i(eteorological  Society, 
and  the  German  Society  fur  the  Promotion  of 
Aeronautics.  He  is  ali^o  an  lionofaiy  member 
of  (ho  French  Alpine  Club. 

Members  of  the  Aeronautical  Society  of 
Great.  Britain  will  bp  interested  to  hear  that 
Mr.  Rotch  is  preparing,  for  a  future  meeting 
of  that  Society,  a  paper  on  the  pcindpal 
scientific  disoovories  that  ham  been  made  by 
means  of  kites. 


I 

I      Experiments  with  the 
!  Zeppelin  Airs  flip* 

I      In  the  October  number  of  this  journal  some 

nccount  was  ;^iveu  of  t!;e  first  asc<MU  of  tho 
I  Zeppelin  Airship  ou  July  I'lid.  Great  efforts 
I  were  nuido  to  renew  the  experiments  in  the 
,  autumn  months,  during  which  olni  wcilli  r 
!  so  frequently  prr^vnilv,  fcr.  undoubtedly,  tliis 
is  at  [jresent,  an  t-^^ -niial  condition  for  any 
I  airship  that  is  navigjited  by  mechanical  means. 

At  fir-t  it  app'^arv^d       if  tlics"  cfTorts  would 
,   ba  frustrated,  as  an  accident  happened  to  the 
!  great  balloon  in  its  shed  on  Uw  night  of 
Septemb  r  iMfli,  wliich  re(arded  the  o^ri- 
I  ments  for  several  days.    In  the  middle  of 
,  the  niglit  the  ahiminium  frame  which  was 
I   suspend*'!!  to  the  roof  of  the  floating  Iioii'^ 
,  suddenly  fell  down,  and  the  central  portion  of 
I  it  was  bent  and  damaged  in  «?vend  plnoea. 
I   Tlio    'l.iiiiji^;.'     however,    was    n-pairod  by 
Octoh  r  ITlii,  an<i  after  wjutin;;  for  a  fitomi 
to  bubsiile,  till'  balltHJU  was  tilled  for  nn  ascent 
,  on  Ootobr^r  24ih.    The  inflotioa  of  the  17 
b  illnons  with  pure  hydn-g^n  was  nfeomplishe<l 
.  with  great  dexterity  and  speed,  and  tho  signal 
I  for  the  ascent  was  (pven  at  4.45  p.m.  It 
tipp.'ar^  thilt  almost  absolute  air  stafrnation 
I  prevailed  ut  ths  tiiue  of  the  ascent,  which  took 
'  place  in  rainfall  and  under  a  completely  over* 
c,xst  sky.    Tliere  seemed  cviry  cliance  tliat 
I  the  groat  airship  would  dlitinguiib  itself  by 
'  making  a  long  journey.    Tho  stillness  of  tho 
air  was  not  only  COmfiDed  to  the  atmosphere 
bordering  upon  the  surface  of  the  earth,  but 
the  same  condition  was  sipparont  at  some  little 
altitude.    A  small  military  unmanned  captive 
kite-balloon  took  an  absolutely  vertical  posi- 
tion.   The  iMilloon  carried  an  anemometer 
whoso  indications  were  registered  on  the 
ground  hv  mcan^  rf  a  connecting  cable.  A 
1  pilot  ballcon  that  was  sent  up  also  testified 
r  to  the  quietness  (rf  the  atmosphere,  as,  after 
it  ha<l  avri>n(li'<!  to  sovoral  Imndnd  metres,  it 
^  fell  only  twenty  metres  distant  from  the  place 
where  it  had  been  sent  up.    The  passengers 
in  tho  airship  on  tins  oecnsion  wt-rc  Coimt 
Zeppelin.  M.  Biur,  M,  d©  Krogh,  M,  Wolf. 
I   and  .M.  Gross.    Tlie  ascensional  force  was  70 
'   kilo*.,  and  the  ballast  carried         1,200  kilos. 
I   The  aerostat  was  in  f(|inl]))riiun  at  the  hei^t 
'    of  UOO  metres  abovi»  tlio  lake. 

CaptMn  H.  W.  L.  Moedebeck  has  pointed 
nut  in  an  artifl'.«  in  "  Illn»trirto  Aeronnutische 
,  Mitheilungeu  *'  (October  ISHX)),  that  no  ac- 
'  curate  estimate  of  the  speed  of  ainhips  can 
]  b<'  olttained  by  -liort  jotimeys ;  and  this 
j  might  have  beon  an  opportunity  of  deter- 
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mining  arcitratcly  tlio  absolnto  and  relative 
£pro<l,  by  taking  a  fnii-ly  lon^  oxeiiTRion  in 
the  diivctioil  flf  tlio  aerial  rurrc^nt;  bttt  tUk 
acrident  was  unfortiinatoly  forihconiinR  to 
hinder  the  execution  of  any  siicli  itvcful  prt>- 
giwnmc.  Ono  of  tiio  niddors  at  the  back  cf 
tlio  vf-  cl  wliicli  h:\<\  h-on  placod  too  noar  tlio 
extrrior  of  tho  cnvelopo  rf  tlio  balloon  caught 
in  il  and  reinaincd  fixed  on  the  larboard,  so 
that  tli<'  I>;il!oon  turned  to  larlwnrf!.  T*^  was 
a  little  while  before  tho  aeronautn  found  out 
th»  eaune  of  this  inoreinent>,  and  there  was 

1y  A  drlay  in  pettiii;'  t'lo  others  to 
act  iu  opposition.  A%  th?  b:Uloon  had  do 
econded  to  a  low  (Mmtion  and  it  was  fpotting 
hitc,  it  was  decided  to  turn  tho  bnlloon  to  the 
loft  ami  go  backwards,  so  as  to  alight  ou  the 
floating  bridge.  Bnt  the  fint  time  this 
OMUMBUVTC  was  attempted  the  ship  was  turned 
too  .suddenly  and  it  got  out  of  n  favourable 
position  for  the  dci<?eont,  A  S4>cond  attempt 
was  more  successful,  and  the  balloon  was  just 
in  tlio  right  positinn  to  <1i'm^  thI  on  tlic  bridge 
by  t.-U(ing  nn  jncUned  curvo,  wlicn  nnuthcr 
accident  happene<l  which  forcr^d  a  more  rapid 
(1n>rpnt  on  to  the  lake.  Tlii^:  Was  tlie  f»ollap>e 
of  one  of  tUi>  bevouttH'U  bailuoiis,  thu  gas 
suddenly  «6caping  owing  to  tho  rtdw  haying 
autoiria'itxilly  opened.  This  los^;  of  pi^;  so 
diminishtnl  the  buoyancy  of  tho  b.illeon  that 
it  was  impoMible  to  maintain  it  any  longer  in 
the  air.  Tlic  ;\liitniiiiiiin  ears  floated  on  tho 
ffurfaco  of  the  lake,  and  tho  airship  was  towed 
to  its  resting  place.  The  length  fli  this  awent 
waa  one  hour  and  twenty  mittntes;  bnt  it 
cannot  be  called  a  journey. 

Another  trial  took  place  on  October  21st  at 
4.65  p  m.,  ami  111  another  calm  atmosphere. 
Tlii?  tinv^  the  balloon  was  only  in  the  air 
twenty  minuto?.  but  the  a^ent  was,  perhaps, 
the  moat  aueoassfttl  of  the  aeries.  Tho  balloon 
made  an  actual  return  -journey.  tra\elling 
part  of  the  time  against  the  feeble  current, 
and  the  dsaoeni  waa  mancDavred  quite  doae 
to  tho  shrd.  For  thi^  .T<rent  two  of  tho 
rudder*  were  dispensed  with,  one  ip  front  and 
one  behind  being  retained.  By  tfii5  arrange* 
mont  it  appears  tint  the  b.illonn  w?.^  very 
nmnageablo,  and  aaswere<l  perfectly  the  movk>- 
menia  of  the  ntdders.  TItere  was,  howeTcr, 
.a  disadvantageous  eircimi-itanct?  during  this 
ascent,  which  wan,  the  want  of  pure  hydrogen 
obtained  by  electrolysis,  to  fill  the-  balloon 
which  had  been  aoeidently  empti.  d  during  the 
previous  ascent.  The  ga^s  used  wa.s  too  heavy, 
and  it  was  the  want  of  lifting  power  that  cur- 
tailed this  l.-i.st  ascent. 

Tho  .<ipeed  of  the  balloon  is  estimated  at 
•i  m.  r>,  per  bocond  when  going  against  a  wimi 


of  3  metres  per  second  ;  )>tit  as  ha?  been  abora 
stated,  it  is  not  fair  to  judge  of  exact  b[ 
from  iiM-ents  iu  which  only  short  jownaya 
made.  It  is  to  be  hop'^d  that  longer  journeys 
will  be  made  during  tho  coming  summer  if 
tho  winds  and  btonns  of  tho  winter  which 
have  played  .such  havoc  with  t?io  nir^hip  have 
not  put  fresh  experiment  out  of  tho  rangtj  of 
practicability.  It  sccm«,  indeed,  strange  and 
improvident  that  after  a  fortune  had  been 
t-jfunb  ia  building  tlm  unique  machine  it 
should  bo  left  to  the  mercy  of  the  tempest 
when  mi\ins  of  priiti<'iion  might  havtt  been 
oilonled  at  trilling  cost. 

If  further  experiments  are  made  with  the 
gn!at  bidloon  11  xt  summer,  and  if  anything 
like  a  lopg  journey  ia  attempted  it  is  hoped 
that  exact  measurements  of  tho  irind  fores 
will  be  taken  from  the  cnr~  of  the  nhip  itself, 
and  not  only  by  ooca^onal  te4  balloons  and 
from  the  pbtform  of  the  balloon  6hed.  The 
wind  force  on  the  platform  of  the  boat-house 
might  not  represent  jif  nil  the  forces  at  300 
foot  elevation.  Exporinients  at  tho  summit 
of  the  EiCTel  Tower  have  proved  that  tho 
aveni^re  reloeity  of  wind  at  even  tluit  modernto 
elevation  during  tho  summer  montlis  to  bo 
much  greater  than  haa  been  supposed .  It  is 
foimd  th.i)  i]]<'  .\v.-'r:\<j,o  of  IfHI  dnys  of  cb- 
«ervatiun  from  the  i,ummit  of  the  Eiffel  Tower 
b  rather  more  than  7  metres  per  second,  the 
avenige  on  tho  ground  beini;  r.itlif  r  lacr,-  tli.xn 
2  metres  per  second.  It  would  t>e;^m,  thcrd* 
fore,  that  for  most  dnys  of  the  year  the  wind 
velccity  taken  at  the  platform  of  the  b»]loon 
sited  would  bo  U'^ele^.s  fur  tho  quc»tiou  at  issue, 
viz.,  tho  wind  force  iictnalty  encountered  by 
th^  balloon.  However,  the  days  on  whidl  the 
experiments  with  tho  Zeppelin  Airship  were 
made  appear  to  liavo  been  exneptionally  still, 
and,  possiltly.  tho  platform  nx^ord  fjurly  re- 
prescntwl  Uie  win*!  fon  L't  t'io  liigher  levels  in 
which  tho  balloon  travelled.  Ilierofore,  the 
wind  fcrcee  taken  on  tJie  rool  of  tho  balktoa 
^ho<\  every  three  minutes  dlu^ng  the  first 
flight  of  tho  balloon  on  July  2nd,  are  hero 
appended : — 

Wind  force  in  metre* 
Time.  pt'r  second. 

8.  0  p.m.  6.6 
8.  3  „  .1.3 
8.  0  2.G 
8.  0  4.4 
B.12  2.7 

4  3 
3.8 

821    „  3.7 
One  of  the  main  points  on  which  Coimt 
Zeppelin  is  to  b?  congratulated  is  that  three 
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fimos  In  li.is  r.itsod  petroloura  motors  of  con- 
siderable power  in  a  ImIIooii  witluiui  a  con- 
iain»tion.     Tbm  is.  in  itself,  «  rmuurksble 

fi-al.  Hut  ciiuM  liivc  (tnni>  flii^  li;i<l  fli<>rt' 
been  any  wind  worthy  of  the  name  on  the 
days  of  experimento? 

Tlioro  mn  ho  no  doubt  tJiat  Count  Zeppolin, 
by  the  construction  of  the  airship.  haA  xtimu- 
latcd  aenmantical  enterpriw  in  nil  partn  oi 
<h6  woild;  and  cror>'onc  will  admit  tluit  ho 
has  wf'll  earned  thp  honour  of  thn  (>rf1f»r  of 
the  Red  Eagle  which  the  Gemuui  Emperor  has 
bcotowed  on  him. 


The  Kress  Dragon  Flyer. 

Tbcfo  can  bo  no  doubt  ttut  the  develop- 
ment of  tho  «Qto(«r  luw  done  toi^  mneh  to 

stimulate  fresh  efforts  to  s«l\e  the  problem  cf 
air  navi^tion  by  means  of  a  body  heavier 
than  air,  for  it  first  ooncentnit«d  attention  on 
those  light  II nd  poimfal  benzine  motors  whidi 
the  ftir  student  is  prpssing  into  (he  serriee  of 
aorouaiiticH.  One  of  the  latest  efforts  attract- 
ing public  attention  in  Gcrm;iny  is  the  Kress 
T>n«2;on  F'yer — a  flyinp  machine  constructed 
on  tho  aeroplane  principle.  But  tiiou^  Herr 
KreM  has  been  Ktimalated  to  new  eiforta  bgr 
the  po«.sihiIif i<  -  of  mrvlem  linht  motors,  he 
luiA  been  workmg  at  his  invention  ^ince  1878. 
Lately  bo  has  reoeired  sahstantial  eneonnfi^ 
mipiit  Iiy  tho  Germnn  FinjuTnr's  pift  of  €208, 
which  may  not  only  bo  in  itself  aji  aid  to  the 
oonstftiction  of  the  light  motors  ho  consideri 
n»»<-oss;irv  to  su<"<''^s>.  hiit  mav  also  bo  atl 
attraction  to  the  generosity  of  others. 

Iho  Stpss  Aerophno  may  be  desorihed  a« 
on  iceboat  having  two  koeh  and  a  long  stem. 
These  keels  act  as  rtmners  when  the  machine 
is  travelling  over  ice  or  snow.  The  boat  will 
also  glide  on  the  surface  of  water.  Two  re- 
silient KaU  propellers  rotated  h\  a  benzine 
motor  La  opposite  directioiii>  provide  the 
motixe  poner.  'fliere  is  not  a  singlo  aero- 
plane in  tJii*;  machine,  but  thtw  nrrli^d  sails 
or  kites  ore  carried,  one  sail  or  kito  being 
moontcd  somowhat  aboire  tho  other  so  that  it 

will  receiv''  an  impinpin^j  hr,<\y  nf  air  without 
interference  from  the  other  Kiils.  There  is 
an  horisontal  and  Tertieal  nidd«T  for  fnitding 
the  aeroplane.  Want  of  fiin<l>  lias  hifli'  i-to 
prevented  the  inventor  from  making  a  light 
motor  of  tho  d&'.ign  planned,  and,  there- 
fore, ho  has  not  yet  attempted  to  rise  in  tho 
air,  but  has  been  contented  with  excurnions 
on  the  water,  which  he  first  made  in  1900, 
having  borrowe<l  a  two-cylinder  motor  for  these 
oquatio  tnab.    Herr  Kre«  oonaiders  that  ex> 


pertnunts  on  tho  water  are  nere^-^m*  pre- 
liuiinarii-i  to  the  more  dariug  departure  of 
aerial  flij^.    A  recent  article  in  the  SeienHIU 
Aiiiniran  points  ont  that   these  exciupsions 
giyc  (he  inventor  the  opportunity  of  asccr- 
toining  whethor  rU  the  parts  of  tfie  machine 
work    proixHy,    enabUng    him    to  pnictlso, 
gradually  iucroo»o  t-ho  speed:^,  and  imparting 
a  sense  of  security  which  may  at  IsAt  give  him 
.sufliri»'«it  confidence  to  rise  in  the  air.  TTcrr 
Jvre.vs  thiukii  that  tho  moment  of  riNiog  may 
c<m0  unawares.    The  ship  may,  of  its  own  ao- 
cordi  leave  the  water.    According  to  c  ili  illa- 
tions made  by  Lilientlud,  it  is  coii.sidero<l  that 
to  leave  the  land,  the  ."ipxed  neces.sar>"  for  tho 
madiino  to  lift  itself  should  bo  at  least  9 
Tiiotrr-.;  per  secnnd ;  when  travcltiiif^  in  Water. 
Herr  ivress  calculates  it  would  have  to  bo  10 
metres  per  second ;  but  when  onoe  lifted  into 
tlie  air,  the  ^peed  would  be  dtanged  tO  lU 
metres  per  second. 

REVIEWS. 

Vertical  GBAinKNrs  of  Tkmperatuke, 
HojiiDiTv,  AND  Wind  Dirbction  :  A 
FkvHittintry  Bcport  on  the  Kite  Ob« 

scrvations   of    1888.     Bj  Dr.  H.  C. 

FrankciifiiUl. 
We  have  recently  reccivotl  from  the  United 
States  OepaHment  of  Agriotdtere  Weather 

Bureau,  Dr.  H.  ('.  FrnnkrHfietrl's  preUuiiiuu7 
report  on  the  United  States  Weather  Bureau 
Kite  Observations  of  1809,  which  »  a  most 
valuable  contribution  to  nn-toomlov^ical  know- 
ledge, and  goes  far  to  prove  the  usefulness  of 
the  Idte  as  a  means  of  taking  systematio  oh- 
servatLoas  <A  various  condition's  of  atmosphere, 
though  there  is  a  limit  (o  the  txsefulness  of  tbo 
kite  owing  to  tho  break  in  the  obwrrations 
which  must  ooonr  on  a< comit  ot  tiic  numbe.. 
of  days  in  tho  year  when  iJicn-  i<  not  ^uffir-iont 
wind  to  fly  the  kite.  Tin ,  dLsadvantage  would 
appear  to  point  ont  the  d^sirubUity  of  oalKng 
in  the  us"  of  r;i|)tivp  haltooii-;  for  those  day.s 
when  there  is  not  suiiicient  wind  to  raise  the 
kite.  By  the  ivm  of  both  these  agonts  for 
rai'iint:  s'^If-rornrrlint:  in'^tniraents.  Ilie  wind 
force  determining  which  slioidd  be  ased,  there 
need  not  be  interruption  in  the  obserrations. 
But  cvcii  though  weather  ronditions  broke 
the  continuity  of  these  ascents,  the  Metinnv- 
hnjinil  Journal  of  July,  1900,  oonsiden  that 
Dr.  H.  C.  Krankenfield's  paper  "  disciuwon  prob- 
ably the  largest  amount  of  free  air  lueteoro- 
logicnl  ab«crvntions  ever  telcen  within  a  liko 
spac4^  of  time  rj\t  r  --o  lar^i-  an  area,  and  adds 
to  the  general  knowledge  of  temperature  and 
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Iiytironiotrio  oondition  of  tiie  lower  levels  of  1 
the  air."  I 

Hie  Idte  AScenU  were  comnu-iicod  at  seven- 
tf^Mi  stations  (Inrinf:  tli>'  l;itti  r  portion  of  tbo 
iiinnth  yf  April,  ami  wvrv  continutti  into  tho  . 
early  days  of  November,  1898 ;  but  in  tho  ro-  • 
port  only  the  rfiults  of  n^rrnts  from  May  to 
Octob::T  have  been  tabulntMl.    Tlie  «cv©nt«en 
»tattoiis  were  tn  followH WiM)bingloii,  D.C. ;  ' 
<'i\\ro,  Tl!  ;    Ciiv  imnti,  Ohio:    Fort  Smith,* 
Ark.;    KnoxvUI?,  Xena. ;    Memphis,  Tenn. : 
Springfield,  Dl. :   Cletvolnnd.  Ohio;  Doltith, 
>linij.  ;    I.ansinj^.  Mich.  :  Sts>.  Mario, 

Mich. ;  Dodge  C  ity,  Kans. ;  Dubuque,  Iowa  ; 
North  PI«tto.  Nebr. :  Oimihii,  Kel^. ;  Pierre, 
S.  Dak. ;  Topekii,  Kaav. 

Tho  highest  of  thc«o  ntationa  was  North 
Flatt€,  Ncbr..  which  mos  28,111  feet.    Tlie  . 
lowMt  was  Washington.  D.C.,  which  %ra«  only  • 
116. 

Hiero  were  nimle  44  per  cent,  of  the  total 
number  of  asoeasions  which  would  liave  been 
posviblo  had  the  wind  and  weather  conditions 
been  favourable.  Tbo  percentage  of  accent 
at  the  different  stationn  varied  from  75  at 
Ttiuli,'!'  City,  Kans.,  where  thr  wind  velocity 
was  greatest,  to  12  at  Knoxville,  Tenn.,  where 
it  waa  least.  The  birgent  number  of  ascents  j 
was  obtaiiiod  in  the  coniitn  wr^f  of  the 
Mississippi  River,  and  the  lea^it  in  the  central 
river  valleya.  ' 

Th*'  temperature  conditions  at  nil  elevations 
and  under  varying  conditions  of  weather  and 
time  iliavo  been  computed  in  tenn^  of  the 
gradient  in  degrees  Fahrenheit  for  each  1,000 
feet,  .md  in  the  increfl«e  of  elevation  Jiefe^-^nry 
to  cause  a  fall  ol  I  de^ee  in  the  teinperuturo.  . 
The  mean  re«>ults,  however,  are  given  only  in  | 
degrees  per  1.000  feet. 

Attention  has  .il.so  been  given  to  the  ques-  , 
tions  of  wind  directions,  relative  humidity,  and  • 
rapoTir  prf^f^^nro. 

Tlic  following;  concisj  8umm«r\'  of  the  ob- 
servation is  given  in  tlie  introductory  chapter. 

I.  TEMPEUATI  RE. 

"  Tho    mean    rate    of    diminution  of 
tomperature   with    iiuii  :i      of    altitude,  m 
d'tiTtnined  from  1.217  ancensions  and  n.^ij-* 
nlii' rvatioiis,  taken  .rit  elevations  of  1.000  feet 
or  more,  was  5.0"  for  eoch  1,000  feet,  or  0.4* 
less  than  the  true  adiabatie  rnto.    TIi.>  lartrr-it 
^nIdiont  7.4°  per  1,000  feet,  waa  found  up  to  i 
1,000  feet,  and,  thereafter,  there  was  a  steady  | 
decrease  up  to  5,000  feet,  thf  rate  of  derresuso 
becoming  lev*  as  the  altitude  jncreas4«d.  The 
gradient  up  to  5.000  feet  was  9.8^  per  1.000  ; 
feet.    Above  this  altiti:de  there  Is  a  tendency 
toward  a  slow  rise,  but  the  lock  of  a  sufficient  i 


number  of  observationii  above  0,000  feet  for- 
bids a  definite  statement  t«  that  effect.  Hie 
iHoriiiii^:  miidients  were  also  greatest  up  to 

I  .(XM)  feet,  and  lejist  up  to  6,0t)U  feet,  and  tho 
rate  of  decmiso  was  about  the  same  aa  the 
mean  rate,  the  curves  riiowing  a  very  close 
aftreement  in  this  respect.  The  average 
niuniin^  gradient  was  4.8^  pL»r  1,000  foet. 
Tlie  afternoon  gradiants  w«  i  1  nger,  but  not 
decide<lly  sw,  the  average  value  beiii^  5.8"  per 
1,000  feet.  The  ^eate:»t  rate  of  dwrca-se  is 
still  found  at  1,000  fe«t,  and  the  least  up  to 
5,000  feot  if  the  few  ob  ervations  at  7.000 
feet  are  not  considi-reU  us  of  «»quul  weight. 
When  the  statiom  of  observations  were 
grouped  according  to  tie  ir  ^leoirraphical  loca- 
tions, it  was  found  that  the  moon  rate  ot 
temperature  decrease  with  increase  of  altitude 
was  much  greater  in  the  central  MissL'i.sippi 
than  in  tho  upper  Lake  region,  the  central 
west,  or  the  extreme  east,  as  represented  by 
tho  single  station  at  Washington.    It  was 

per  l.(KK)  feet  a;  compared  with  4.7?  for 
the  central  west,  4.(i"  for  the  upper  I^ako 
i-egion,  and  SJ(P  for  the  Atlantic  (  oi^t.  There 
i--  a!'-()  a  vi»n'  elo'se  ajrro^meiit  between  the 
means  Jor  the  upper  l^nke  region,  those  for 
the  oentnl  west  slid  the  grand  mean,  and  a 
marked  deficiency  on  the  Atlantic  coast, 
where  the  gradient  was  1.49  per  1.000  feet 
less  than  ^e  mean  rate.  Hiese  gsnend 
'.t  iteninit-'-  apply  aUo  fo  tlie  morning'  r>"sults. 
In  tho  afternoon,  howe\er,  the  diffcrenoes 
were  quite  snull.  the  extreme  difference  be- 
ing 0.(P  per  1,000  feet.  Tlio  maximum 
gradient  «>.P  was  found  in  the  centra! 
Mi&si&sippi  Basin,  and  the  nndmum  5A^  in 
tho  i^per  Lake  ngton. 

U.  BELATIVE  HUUIDITY. 

Hie  Tvlaltve  humidities  at  and  above  the 

surfaee  of  tho  earth  differed  Imt  little  except 
at  7,0'»  feet,  where  the  aurfaco  humidity  wa9 

II  per  cent.  less  than  that  above.  With  tHs 
exception  the  greatest  differenop  was  ^  per 
cent.,  and  except  a^  2,000  and  8,000  feet>  tbe 
upper  air  percentages  were  the  lower.  The 
mean  result  obtained  from  all  these  observa- 
tions showed  60  por  rent,  at  the  siirfaet>  and 
58  per  cent,  above,  a  difference  of  2  per  cent. 
Tfic  stntioas  at  which  there  were  matted 
diflferenoes  were  Washington,  where  the  mean 
difference  was  14  per  cent.;  Omaha,  where  it 
was  29  per  cent. ;  Springfield,  TD.,  where  it  was 
21  per  rent.,  and  Fort  Smith,  where  it  was 
12  per  cent.,  the  surface  humidity  being  the 
higW  except  at  Fort  Smith.  At  tiie  remain* 
ing  thirteen  stations,  except  Lansing,  the 
upper  air  humidity  equalled  or  axoeoded  that 
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at  the  surface,  but  the  differt'iuo  at  no  place 
oxoc4«(Kh1  10  p'r  cent.  At  niuo  »tutions  the 
diflpR'ncp  was  5  ptr  n>nt.  or  less." 

III.  VAPOUR  PKESSITHE. 

Til"  rnpotir  prcs«;nrns  arc  expressed  in  per- 
rt«iiNij;(«.s  obtained  by  tlio  fonnula  p'^  in  wMch 
P  rcpii'^eiil>v  tlif  v;ti>oiir  prossuru  at  any  given 
nlfitudp,  and  1'"  tli.it  oli-i-rviil  --iimitt.imHimly 
ut  the  earth's  surface.  The  nionn  of  the  per- 
cental^ thna  obtained  was  59.  and  there  wai 
a  stciKly,  <hou>^h  not  I'V  nny  nionns  uniform. 
Ui?creaso  with  iocreose  ot  aititude.  Tho  per- 
oi»nttig»  at  1.500  fe«t  was  83,  and  at  8.000 
feet  41.  Tlie  decreaiso  yras  mo'it  r.Ti)'(l 
tween  2,0UO  and  5.000  feet,  where  it  a\  erased 
9  per  cent,  for  each  1,000  feet.  The  decreaM 
between  5,000  and  6,000  foet  wn^  only  3  per 
cent.,  while  bftwoon  6,000  arul  7,000  f  (  t  ft 
wo-s  10  per  cent.  The  lowest  percentage,  o2, 
was  found  at  Omaltft.  and  the  hi^Mat,  77,  at 
Pierre. 


BouNDiNO  THK  OrE.\N  OF  AiR :  Six  Lectures 
delivered  before  the  Lowell  Jn.stitute 
of  Boston  in  December,  1898,  by  A. 
Lawrence  Rotch,  S.B.,  A.M.,  Director  of 
the  Blueilill  Meteorological  Observatory. 
Society  tor  Promoting  Ghriatiaii  Know> 
ledge. 

This  admirable  little  rolume  affords  an 
abunilance  of  iiiformation  on  a  subject  con- 
cerning which  tho  public  has  hitherto  had 
lillte  opportunity  of  gleaning  any  adequate 
idea.  lJut  while  it  partakes  nf  ih©  popularity 
of  atylc  which  h  a  distingui-siiing  fcaturo  of 
the  Romanoe  of  Science  Beriea,  there  h  tnnoh 
in  its  p.igo"  that  will  1)0  welcome  to  (ho  vticn- 
tilic  reader,  and  no  scientific  librat?  should 
denj  a  plaoe  for  the  book  on  its  shelves. 

In  tlif  intr(;diU'tory  (•li;i[)t<>r  tlitTf  is  homi 
wdll-compiled  general  information  on  the 
natore  and  extent  of  the  atmosphere,  the 
enploratloa  of  which  is  the  subject  of  the  book 
tmder  review.  ITie  reader  may  well  direct  his 
attention  to  Plate  I.,  a  glance  at  which  will 
pirobably  give  him  n  <'l<  .irer  eenception  of 
comparative  altitudes  in  the  r5tmo<;plu>rt>  than 
be  has  ev&r  had  before.  The  diagram  repre- 
aotta  n  vertical  aeetioa  of  the  lower  portion  of 
oinr  atmosphere.  t)n  the  ricjht  is  a  «:ralo  of 
miles  above  the  sea.  and  on  the  left  is  a  scale 
of  haronietsio  preewrea  corieapondin^  to  the 
ht'iglit.  On  fho  ri^:ht'hand  half  of  the  diagram 
we  are  shown  tho  (eastern  hemisphere,  with 
the  Himaleya  Mountains,  on  the  lef  thand  half 
the  iveatem  hemiafhere*  with  the  Andea. 


I 

There  an'  also  depic-led  the  height  of  the 
diilei^nt  kmd  of  cloud.'i  whu-h  are  measured 

I  at  Bhie  Hill,  and  which  fonn  the  euhjeet 
matter  for  a  whole  fiub««  (|ucnt  cliapter.  Then 

;  wo  can  see  the  highest  mountain  meteorologi- 
ral  -stAtions  in  the  world,  those  on  Mont 
IJIanc.  and  El  Misti  in  Peru,  the  highest  in- 
habite<l  place — a  monaster}'  in  Thibet,  and  the 
greatest  height  to  which  a  motmtainoer  ha-s 
climbed — on  tlic  Andes.  About  half  a  mile 
lii^lu  r  (Iian  tho  Himalaya  Mountains  is  phiceil 
a  balio<Mi  to  represent  the  height  reached  by 

I  Menrs.  Olai^her  and  Beraon  in  a  balloon  in 
l^nS  and  respectively.  a>i  has  bi??n  before 

mentioned  in  tliis  journal.  A  discussion  Itas 
lately  arisen  as  to  which  of  these  aeronanta 

I  reached  the  highest  point  ;  and  it  wonid  seem 
OS  if  the  point  is  destined  to  remain  for  ever 
undecided.  It  k  true  that  Mr.  Berson  pny^ 
duced  an  observetl  record  of  30,000  feet, 
whereas  Mr.  fJiriislur's  la<-t  obs^erved  rcconl 
before  he   fainttd   w.ts   20.000  feet.  Some 

!  weight  shoul<l,  however,  be  given  to  the 
opinion  of  Glainher,  that  after  the  In-st  ob- 
servution  was  made  the  balloon  reached 
37.000  feet  before  descending.  After  thia  oh* 
ject  in  the  diagram,  comes  a  lari  at  gap,  tho 
monotony  of  which  nothing  breaks,  until 
we  come  to   the   average   of   the  three 

I  highest  ascents  of  a  ballon-^ondo  in  1804, 
which  Is  fourteen  miles,  nu»e  tlian  double  the 
height  of  the  aaoenta  of  Messrs.  Ghusher  and 
Berson.  Thie  ahowa  at  once  the  value  of  tho 
ballon-fionde  as  means  of  penetrating  tho 
atmosphere.  A  contrast,  to  the  height  of  the 
balloii-fcond?  is  afforded  by  the  position  of  the 
kite  flight  from  Bhi«  Flill  in  1898.  Though 

j  icites  cannot  be  reasonably  expected  to  attain 

I  to  such  heighte  as  the  ballonreonde,  etill  the 
position  indicated  in  the  (linrr  .m  docs  not  rf« 

I   present  tho  latest  achievement  in  kite-flying 

t  at  Blue  HiU;  the  record  in  1806  being  about 
a  mile  and  a  half,  while  la^it  summer,  Ott  July 
lUth,  the  record  was  15,900  foet. 

For  obsctrratione  nt  the  lower  levels  of  the 
air,  it  would  be  difficult  to  over-<*stimatc  the 
value  of  the  kite,  n*!  will  )>c  fidly  realised  by 
the  reader.^  of  chapter  VI.    in  Mr.  liotch's 

1  book.  The  least  conspicnom  objoK  t  in  tbia 
rompnmtivo  diagram  is  tho  KitTel  Tower — a 
thousand  foot  measure.  So  insigniticant  does 
it  appear  oompared  with  tbe  other  altitudes 
reprosontcd.  that   it  .almost   escapes  notice. 

I  But  on  one  l^)oint,  obscr^ntions  on  the  EiSel 

I  Tower  claim  superiority  over  those  taken  on 
Ic'ftv  monntains,  for  tlu'v  are  seoi'red  under 

I  fairly  isolated  conditions,  and  are  not  handi- 

!  capped  by  Uie  ifistorbn^  oeoditiens  attsnd- 

[  lag  mountain  obwrvetiana. 


Hiap'or  TT.  (Ir  ils  with  (Vt  >  B'ue  Hi!l  ob- 
servations <in  (.'louds;  aiul  treat  .  o{ 'their 
fomation.  daasiBcation,  and  mearorement. 
The  obser'.  ntion  of  clouils  is  one  of  tho  most 
systematic  means  that  we  at  present  possess  of 
observing  the  movements  of  air  euire&ts.'  on 
obsemttion  full  of  infcn  (n  the  aeronaut, 
for  tlie  horuontal  current^;  nro,  at  proseat,  his 
motive  power.  Ever}'  li'^ht,  thenfore,  that 
can  be  thrown  upon  aerial  ciirrents  by  tho 
ob5:ervation  of  cloud  movement h  is  of  extreme 
•>•  value  to  atrial  navi^utiou.    Tho  contends  of 

chapter  11.  >-lioiv  tli.tt  th?  method  of  observing 
clouds  at  Hliiv  llill  lias  been  eminently 
successful.  For  twelve  years  the  amount  of 
cloud  at  each  hour  of  tho  day  haa  hean  re- 
corded at  Hlue  Hill.  Tiie  maintenance  of 
persotuU  obs?rvHtiun!i  ut  eiich  ihour  of  the 
nif^t  is  ardnotis;  and.  therefore,  tn  auto- 
matic in--)  mm -lit  )),>  ■  Iji-.'ii  um-<1  ;it  B!ii  •  Tlill, 
wbkdi,  in  Mr.  Kotch'i>  opinion,  desen'os  to  be 
better  known.  Thia  is  ealled  the  **  Pole  Star 
Recorder."  and  a  complete  ilescription  of  tiie 
instniment  will  bo  found  on  papo  48. 

A  dia^am  ■wliieli  the  reader  may  study 
with  advantni:/'.  In  Plate  IV..  |).il:i>  67,  givin}; 
the  height's  and  volocitic^  of  '  louds  mea,sun»d 
from  Blue  liill.  An  interesting  passage  iu 
the  text  ia  that  treating  of  the  motion  of  tho 
clouds  i't  lii^'her  levol^.  "The  avera^^o 
velocity  of  cimlonn  clouds  is  ninety  miles  an 
hom*  in  winter  and  sixty  miles  in  summer.  Hut 

oiT  )si(ui:illy  In  wiiif'T  ciiTK  liavc  be"»n  foumi 
to  liave  the  onorraoui  velocity  of  two  hundrtnl 
and  thifty  mile^  an  honr.  In  the  average, 
the  velocity  of  the  curients  inereasns,  from 
the  lowest  to  the  highest  clouds  at  the  rate  oi 
about  three  miles  an  hour  for  each' 1,000  feet 
of  height,  but  near  iho  lironnil  the  increase  of 
height  is  f.isf»'r.  It  lias  been  found  thut  the 
velocity  of  the  lower  clouds  is  less  thaui  the 
velocity  of  the  wind  on  a  mountain  of  the 
same  height,  which  mny.  prrhnp-,  Vie  explained 
on  the  supposition  that  tho  mountain  acts  Ukc 
a  dam  to  oooelerate  the  flow  of  air  over  it. 
The  luoasiirenv  iit  -  in  Swrdcn  ^howefl  that  tin 
middle  ami  upper  l?vel->  of  clouds  are  biglier 
than  in  America,  but  that  they  move  1e>s 
rapidly.  This  may  be  because  thn  surfaces  of 
equal  temperature  in  the  air  are  hig}i<>r  in  the 
United  States  than  in  Sweden,  on  account  of 
tho  direction  of  the  upper  currents,  whila  the 
greater  velocity  nf  otir  l!i<ih  rlom!-  eorre<;p()iiil 
with  the  more  rapid  movement  of  areas  of  low 
and  hi§^  bororoetrio  premure  over  the  United 
States. 

Tlie  re<iults  are  suggestive.  For  instance, 
the  enc-igy  nf  the  upper  half  of  the  nuuw  of 
the  atmoo^iere,  or  that  portion  wbbh  lies 


j  above  IH.OtK)  feet,  has  b«H<n  calculated  to  po-so  s 
six  times  tlio  cncrgj'  of  the  lower  lull  in 

I  which  we  live,  and,  as  yH,  none  of  thia  enor> 
nioua  store  of  energv*  is  applied  to  the  ii<;e  rf 
man.  While  it  appears  certain  tliat  no 
navigable  balloon  or  Ayii^  machine  will  ever 
bo  able  to  stem  tlie  cnonnoiis  velocity  of  the 

I  upper  ntmo&phcre,  rariQed  though  it  is,  per- 

j  haps  ia  the  future,  aerial  machinea  will  take 
ad\  aiit.iiri'  of  llii<  prevailing  currents  of  the 
higl)  atuio<>phcrc  sl&  our  sailing  ships  do  of  the 
trado  winds.** 

Chapter  IV.  is  devoted  to  the  subject  of 
tho  "  Hallons-Sondi'S  "  or  K»lf-recording 
balloons^  ancl  gives  us  a  concise  history  of 
.  their  use  and  deseription  of  the  self-recording 
instruments  they  e;irry.  It  wns  in  April,  1W5. 
that  the  ballon-sonde  cirrus  rose  to  the  extra- 
ordinaiy  height  of  72.000  feet,  more  than  li^ 
miles,  wbepp  the  barometric  pr  s>.iin'  was  rt'- 
duoHl  to  one  and  a  half  iocbet  of  mercury.  The 
compnrativo  warmth  recorded  (—50'^  Fahren- 
heit) hoH  letl  Dr.  Arsmjin  himself  to  doubt  the 
accuracy  of  tho  u^iud  method-s  of  registering 
i  temperature  at  .such  extremely  low  pressures. 
This  is  a  very  important  point  to  determinei 
as  if  the  results  of  these  high  ascents  are 
erroneous,  the  value  of  the  baUon-soadest 
would  be  mndi  diminnhed.  The  qneatioD. 
therefore,  of  accuracy,  should  be  thnronchly 
investigaledi  and  if  the  present  forms  of 
appamttis  do  not  secure  itj  it  ii  hardly  too 
inu"ii  fo  oxpt-ct  that  nM>dern  ingonuitgr  eamiot 
remedy  the  defect. 

One  of  the  gi«atest  triumphs  oonneeted 
with  the  ballons-sondes  was  M.  OaiHatet's  in- 
genious apparatus,  to  bring  down  samples  of 
air  from  the  high  regions.  This  will  be  found 
folly  dc5ii  iil>Kl  oil  page  112.  .\ii()tlier  oon« 
tribution  of  M.  Cailletet.  ileseribed  in  the  same 
chapter,  is  an  apparatus  for  measuring  tho 
height  of  the  balloon  by  photography,  ia  order 
to  verify  L;iplaee's  fonimla  connecting  tho 
barometric  pressure  with  the  altitude.  Another 
instniment  designed  for  the  ballotts-Boades, 
.ami  ftilly  do^cribed,  is  M.  Violle's  actUMK 
meter  to  determine  the  solar  constant. 

C3iapter  V.  deal^  with  the  hbtory  and 
application  of  kites  to  meteorological  purpose) 
at  Ulue  Hill  and  elsewhere,  and  is  un- 
doubtedly the  best  summar>-  of  the  subjeot 
i  that  has  hitherto  been  published  if  we  make 
(i!ie  exe*»ptir»ii,  by  iIip  omission  of  the  name  of 
Major  iJaden-l'uwell,  in  connection  witij  the 
development  of  the  kite.  It  is  true  that 
Major  n.ulrii-Powcll's  work  ha.s  ratlior  tentlf''d 
to  show  the  usefulness  of  the  kite  in  war  than 
aa  a  meteorologioal  inatrttmaiit.  bat  he  haa 
produced  a  veiy  «0d«nt  Ute  of  hia  oiwa  do- 
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sign,  anil  has  dvtw  mirdi  to  atlnu-t  ptihiir 
attention  in  tlii.s  country-  to  tho  kit«  method 
of  raising  bodies  into  the  air. 

ClMiit«r  VI.  treats  entwalj  cf  the  isciontific 
results  of  kitt-  n  r.^nts.  Tliev'"  :m»  silreaily 
numerous  and  important.  As  ha-s  bt^cn  men- 
tioned in  another  part  of  this  joitmal.  Mr. 
Rotr^i  i';  pr^pnrin::  n  *p'rial  puper  for  n  moot- 
ing of  the  Aeronautical  Society  of  (jn.nit 
Britain,  on  the  actnnl  tUseoi-erim  mad«  hy 
niiMii'.  of  kiti^-.  This  will  cunhiiii  (li--  latf^t 
information  on  tbo  subject.  In  the  meitn- 
whOe  menbem  of  the  Society  and  othcn  inter- 
ested in  wienfifie  kite  flyinf;  will  do  wi  1!  I4) 
peruse  tho  last  chapter  of  the  wf>ric  under  rc- 
Tiew. 

An  interestin*;  hubjoct  whicii  kite  flying 
mav  in  tlio  future  eliieidite,  is  the  oripn  of 
cyclontw  uad  anti-cyclones.  Rntn  is  given  in 
tho  chapter  mentioned,  which  ealled  for 
the  follftwinir  rrmnrkn  cf  ^fr.  Tlotcb,  with 
which  wo  will  conclude  this  review. 

"  The  slody  of  them  data  indieato  that  tho 

cyelonie  am!  nnt  i-i^vclonir  firrulitioii-,  ob- 
served in  this  latitude  do  not  embrace  any 
aiiHDOvementti  at  p^reater  altitudes  than  2,000 
niftro>,  ♦•x»  jit  i;i  front  of  the  eyrlonc,  when 
tho  air  appear*  to  be  carried  upward  to  a 
great  height.  AltOTO  2,00fl  metres  there  nre 
probably  other  weik  cyelone^i  and  anti- 
cyclones or  secondary  ones,  with  their  e  ntrei 
at  different  phi«es  from  those  nt  the  e.trth's 
surface,  and  prmluciiig  n  different  eirruhit.on 
of  wiml.  The  obsen'atioiis  of  tlr»  eirrtis  rlotid-. 
at  Blue  Hill  indic:ite  that  nt  their  l»'vel  exi>ts 
»  cyclonic  circulation  above  the  anti-eyclone 
apparent  at  the  earth's  surface  The  sliallcw- 
nes*  of  our  anti-cyclones  would  be  inferred 
from  tho  ftreai  dilferenees  in  spefd  cf  the 

general  atinn^iphrrir  firift.  for  sine  the 
\elocity  of  tho  j^eneral  drift  from  the  went  is 
more  than  thirty  times  greater  at  10.000 
metp'^  tlian  it  is  at  200  metres,  a  oireiilation 
of  great  depth  could  not  endure  long. 
CVelones  and  anti-cyctones  appear  to  he  hnt 
sr(on<lary  phenomena  in  the  great  waves  of 
warm  and  cold  air  whidt  sweep  across  the 
United  States  from  periodic  canoes. 

Tho  origin  of  eydtmes  and  anti-<'yeIones  is, 
perhaps,  the  most  important  problem  remain- 
ing for  meteordogiral  study.  Tim  theory  that 
they  are  produced  hy  dllfereiices  of  tempera- 
ture in  adjacH^nt  mnsorm  rf  nir,  or  ns  it  is 
called,  the  conrietionni  theory' of  tho  American 
meteorolofttsts,  Espy  and  Ferret,  is  opposed  hy 
the  f>h«rr\-ations  on  mnnnt.iin"  in  Fiiropc* 
which  were  M>llecfed  by  Dr.  Flann.  of  Yicniui. 
If  the  qoestion  can  he  aolTed  by  the  nse  of 
kites»  aa  seems  to  be  foreshadowed  hy  the 


result-  jus'  stated,  another  foundation  stono 
will  )m>  hiid  in  tbo  science  of  meteorology,  and 
the  stHtus  of  the  kite,  established  m  an  uwtriH 
ment  of  reMw^." 


llY  Lasi>  am>  Skv.  liY  THK  Uev.  .Iohn  M. 
Baoon,  M.A.I  F.II.A.S.  (Ishtster  and 
Company,  London.) 

The  literature  of  travels  in  the  air  i^.  at 
present,  not  overabundant.  80  much  tho  moro 
MPelcome  is  erery  new  addition  to  the  reoords 
of  those  who  have  braved  the  perik  of  balloon-' 
ing  in  liojr's  ci  enriching  our  practicjU  expori-- 
enci»  of  m»rona»iti(is  and  our  general  knowledge 
concerning  the  atinospberie  en\-elopo  of  our 
planet.  "  Bv  ]„'ti<t  .uid  Sky."  by  the  Rev. 
•lohn  M.  IJacon,  ls  h  grapliic  and  picturosqua 
description  of  tiavels  in  the  air,  ami  will  be 
r(\>(\  w'th  intere--*  .md  pleasure.  Indeed,  from 
it.s  peculiarly  vivid  account:}  of  the  fciglits  that 
can  he  seen,  and  the  sounds  that  can  be  heard 
frnni  f!ic  (  If  of  a  haMoon,  it  should  win  many 
a  recruit  to  the  noble  cau»o  of  ballooning 

The  present  Tolume  cannot,  however,  be 
calletl  a  scii  ntifie  treatise  on  ili-<  i)vi  rii's  in  tlio 
nt?nosphero.  Po^ibiy.  Mr.  Uocon  has  not 
yet  gi\  en  to  tho  world  the  whole  contents  of 
bis  note  book,  and  is  reserving  some  special 
results  for  a  second  ami  less  p«»pulariy  written 
Tolume.  Anyhow,  in  the  book  under  review, 
there  is  an  absence  of  the  strict  methods  of 
res.vtrch  which  aliuu'  lia\c  the  power  of 
wresting  secTets  from  Nature.  Idii--  ijui ally, 
we  search  in  vain  for  any  definite  scientific 
oonclusion<.  even  in  the  aeiMisticid  experi- 
ments, in  making  this  mentioned  criticism 
it  ia  by  no  means  wished  to  dispamge  the 
pnvisi-'worthv  i-fTi  r(  s  nf  Mr.  nnmn  nr  to  nnder- 
vdluB  liis  daimtless  courage,  which  quality 
renders  him  so  peculiarly  ftt  for  tlie  worik  he 
i-  lunlcrt.ikin^r.  It  is  raMi<  r  suggested  that 
in  future  oxpcdition«,  tJte  results  mi(^t  be  in> 
creased  in  their  valu?  if  he  were  to  concen> 
trate  his  energies  upon  some  moro  definite  plan 
of  research.  In  the  present  volume  there  are 
several  dirnmstanees  mentioned  which  are 
suggestive  of  subjects  of  research  for  future 
ascents.  For  instance,  the  author's  enerp^e-i 
might  attack  the  imperfectly  underntood 
motions  of  horizontal  aerial  currents  at  differ^ 
ent  altitudivs  in  difTcfnt  directions,  which  are 
full  of  promise  a.s  a  natural  mean.s  of  aerial 
locomotion.  Where  can  these  be  studied  as 
well  JUS  from  tho  car  of  a  balloon?  A^ain.  in 
many  places,  Mr.  Bucou  mentions  the  presence 
of  the  vertical  currents  of  tho  atmoHi^ne  Mid 
their  effect  upon  the  stability  of  the  baUoon 
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in  tlio  .lir.  St  i!l  less  is  known  a'lont  Xhc 
motions  of.tlio  vrrticnl  oumnU  than  tbo&c  of 
the  horiioiital  one^;  but  tbej  bsTo  on  im- 
port«nt  bearing  cm  l>otli  raetoorulo^y  and 
aPTonautio!?,  and  a  determination  of  tbeir 
can<)c<«  and  an  exact  measiircmcut  of  tboir 
foroos  w'oidd  bo  <>f  extreme  Vidue. 

Hilt  if  tfio  work  l:i(k-  definito  .seientifir 
coucluMOUs,  vt  iiboiiuds  in  incidents,  adveii- 
tltrav,  ond  narrow  escai)as.  Tlio  great«*^t 
instanoe  of  ffu»  latter  is  afforded  in  the 
cbapter  entitletl  "  In  Quest  of  the  Leonids," 
wben  lir.  Bacon  oihI  his  dauf^Ur  aaoend^d 
in  a  valvcless  bnlloon,  and  m*  <!iamatie  were 
tthe  incideutii  ot  the  vo;y'age  under  tbeaw 
pecidiMix  daagerous  coadittoM,  that  tbe 
r«uler  must  indeed  l>.'  of  a  i-.ilni  frame  cf 
mind  who  does  not  become  breathless  when 
he  ratda  thu  tale. 

Mr.  Haoon  is  an  expert  photographer  from 
a  balloon,  and  amongst  other  photographs  luis 
added,  as  an  attraction  to  his  volume,  that 
tvxj  excellent  and  dear  photo^^ph  he  secured 
at  a  luHL'lit  of  l.(XK)  feet  above  Clifton. 
Another  photograph  taken  by  ^li-is  U.  Hacoa 
records  one  ^  tlie  perils  of  the  royage.s. 
"  DoM5ent  acroHS  a  tolcpmph  wire."  This 
lady  must  be  coogratiUat'ed  on  her  skill  as  a 
photof^mphra;  bmt  still  man  m»  on  the  ab* 
solute  braverj'  slie  ban  di«iplflyf>rl  in  lioum  tin- 
companioa  of  her  father  ou  his  fascinating 
aerial  vc^jragee. 

Meetings  of  the  Permanent 

international  Aeronautical 
Congress, 

Janaaiy  17. 

At  a  meeting  of  the  Pemuraent  Inter* 

national  Aeronautical  Congrew  at  the  lostt* 
tute  on  January  the  17tli,  seveml  new  eub- 
comnuttees  were  nominate<l.  and  their  work 
will  ba  the  furthering  of  the  fcrilowing  resolu- 
tions of  tho  CongrcsM  of  IHOO : 

To  int^pctit  governments  in  the  publication 
of  aMimautical  docunieiite  and  records,  in  the 
tormation  of  btdloon  fnrks  or  privnt^^  n  ro- 
iiautical  laboratories,  tuid  in  the  metliodtcal 
training  of  civil  aeronaote. 

'i1ie  piili^ic.ii  ion  (rf  an  Aeronautioat  Fonnu- 
Itry  or  Guide  Uoyk. 

The  drawing  up  of  n  technical  inttraetion 
on  kites. 

The  oousideraiioa  of  the  mMsures  necessary 


to  bring  about  simultaneous  inteniational 
biUlon-«oude4  ascensioiis.  The  Congress 
emphasised  that  private  societies  must  share 
m  these  experiinents. 

!      Tho  means  cf  s(«curiug  tht>  safety  of  a4*ro- 

I  nauts  in  high  nsoiQits. 

'    February  21. 

In  this  sitting  the  Permanent  International 
'   Aeronautical  Congress  concluded  its  examina- 
tion of  tho  r<-s(tlii(ii)ns  of  the  Confrre^^. 

All  resotutions   n*lating  to   the   title  of 
I  "  aeronaut-commander '*  and  tho  ri^tts  and 
dutie-i  cdnfcmHl  by  it  are  referred  to  the  Mlb- 
1  committer  of  tlie  "  Aerouautn'  Certificates." 
'      The  resolutions  touching  Custom  Home 

((Uo^lioii-.  ami  (lie  cariLi^c  liy  rail  of  aoronaub) 
I  and  their  acco)i!K)rie«  arc  referred  to  the  sub- 
I  cmnmittee  of  the  Aeronautical  Formnhry  or 

Guide  Book. 
'       A  further  sub^ommisi^ion  Ls  cliarged  to 
effectuate  the  resolution  concerning  the  lower- 
ing  of  (he  price  of  g^s  supplied  to  aeronaut's. 

In  eoneliision,  the  Secretin" -(Jtneral  reotl 
liis  suimiuit'y  of  the  ProceiHluijjs  of  the  Con- 
gress of  1900  which  will  be  published  by  the 
Adminietiation  of  the  Univeisal  Exhibition. 

I    5Lir-!i  21. 

The  Permanent  Intfrnat inn  il  .\t»ronautic;iI 
i   Commission  in  this  bitting  at.  tJio  Institute  of 
I    France   imdflT  the  Presidency   of  1'rofos.sor 
I   Herge^ell,  approved  a  work  n  ail  by  Cora- 
j   luander  lienard  on  behalf  of  tiio  Sub-Com-' 
mission  of  Asphyxiation  by  Anenated  Hydro- 
gen;  this  papfT  rontainrd  a  nioniorjinflum  by 
I  Captain  Richard  on  thu  researches  into  this 
question  in  1900  at  the  Gbalais  BstaUi^meni, 
I   and   on   prewntivo  and   cnrative  measures, 
various  extract  a  from  the  Registers  of  tha 
Experimental  Depurtment  of  the  Laboratories' 
of  the  Scliool  of  Mines,  and  a  memorandum 
from   Surgeon-Major   Maljean   on   csaees  of 
arsenical   jaimdice   obxer\-ed    in  aerowrata 
anterior  to  1000. 

Navid-Li"ut*'ii:tnt  TapisMcr.  (lelf;;.i(<-  of  tho 

iPenuanent  Cuntniisf^ion.  at  the  approaching 
Congfess  of  the  International  Maritime  Associ- 
ation,  reml  hi-  n^jwrt  on  the  concUtions  in 
which  the  salvage  of  balloons  at  sea  should  b3 
cMTied  out^  and  on  utiliring  aeronautical  aids 
in  maritime  salvage. 

La.stly.  M.  Herve,  also  a  delegate  to  tlm 
CongrcRs,  presented  an  historioal  appreciation 
of  wliai  has  been  done  in  this  directitni  by 
kite&  and  balloonii  since  the  last  centuiy,  and 
also  an  account  of  alt  simifaur  offidd  and 
private  oxperimi  iitN  farTied  out  at  different 
epochs  by  the  principal  maritime  nations. 
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Intenuttionat  Ascents, 
Dec.  6,  1900. 

Commani«»ted  by  Patrick  Y.  Auixamdkk. 

Parm  (TmtipeA).  I.  BaUon-Miide,  2  hour* 
Wforc  ir  r i  -,  hunolied.  Landed  near  Fret 
burg  (.liiuieii). 

n.  BaUon-soiuIe,  8  a.ni.  Itumdied,  Iiuid«d  at 

Strassbiirg  i.  E. 

111.  Too  windy  for  luaonod  baUoon. 
STitiwnnrito.    1.  Itogistrir  balloon,  laundi 

not  pi>.'^ib!e ;  too  .stom»y. 

II.  Hoj;islrir  balloon.  Sy-ttom  Tfissorouc  «1p 
Boftf  with  Toissori'nf  tl.'  Bort  and  Ik'rj;os«>ll 
a|>pamti.-.  I.iiiik  Ih  d  10.15  a.m..  huided  no.>r 
Bibomrh.  a.  <].  Hi.^.  11.,  O.IXX)  mrtnv>  T.,  - 
20^  ('.    8pet"*l  cf  wind  40  mctrm  per  stn;. 

m.  Mjuiaed  balloon.  Laundi  not  possible ; 
too  stonny. 

Bbrlin.  Aeruuuuticiil  Ubi>ervatorium.  I. 
It«(pstrir  balloon.  System  TeLaereno  de  Bort 
'.\r\f\  Tu(*si.  Launt-hod  5.7  a.m..  lundcd  13 
kilometre'*  from  Teget.  U.,  2.900  metres. 
T..— 6P  O. 

Regiarir  balloon,  7.49  a.m.  laundiod.  H., 
2.572.  Tbo  ballooos  oould  not  pierce  through 
the  dotida  on  aeeount  of  snmr  ballast. 

ViBN.NA.  Ballon-son«k>,  pa«ied  away  to  th? 
fNwt;  tosults  not  yot  known. 

Sr.  PsnnanvRa  resultf*  not  yet  («  luuid. 

Bath,  England.  Bnllon-Kond«.  launched 
11.32  a.m..  Inndofl  Baydon.  betwe.Mi  Swindon 
imd  Hungerford.    U.,  2.31X)  metres. 


NOTBS. 


The  Effects  of  Vertical  Aerial 
Currents  on  Balloons.~In  the  Quarterly 
Jourmd  of  the  Royal  Mateorolof^  Sooiety 

for  Jannar}'  last  will  br>  found  a  niosi  inti'n"{t- 
ing  noto  on  "  Thunderstorm  Observations 
daring  a  Ballooa  Ascent,"  wbidi  is  »  tramla- 

tinn  of  ii  note  bv  T>r.  I?.  Biirnsfoiii,  published 
in  tbo  Mcteorvlogisfhc  Zeitschrift  for  Augnst, 
1900:-^ 

It  nppeiir^  tliat  on  .Tune  8th,  10()0.  tlw 
balloon  "Condor"  ascended  from  Berlin, 
manned  by  three  lienteminta  of  the  Pruswinn 
Balloon  Corps,  who  witne^setl  some  remarkable 
electrical  phenomena  from  their  ucinity  to  a 
thmideratorm. 

"The  balloon  was  moving  from  soutJi-we.Ht 
at  about  11.80  a.m..  at  a  baight  ol  2^  feet> 


I 

1    i  :  '   liver  Kaulsdorf  faliout  5  mile'*  l  a^t  t  f 
'    Ik'ilhi),  and   was  enveloped  in  cloud,  but 
;  ooeamonally  tli»  earlh  was  viaihlA  through 
chinks  in  the  cloud.    Tbo  diii'f  bidloonist. 
Lieut,  de  la.  Koi.  lieard  a.  sharp  crackling  sound 
at  the  ring  of  tlie  car,  like  the  noise  of  gfitAis 
from  a  large  eleetrkal  marlunc.  :ui<l  whoo  be 
looked  up  he  saw  a  spark  27  iueiie.s  long,  nnd 
;  about  0.5  in.  in  section,  move  xip  at  an  angle 
to  120<^*  to  the  car  ring.    Lieut.  Prin  reported 
that  while  a  fla.sli  was  pa.Msing  he  saw  the  ring 
iUuininate<l,  and  at  the  Hame  time  heard  loud 
.  emclriin^.    Lieut.  Davi^  noticed  *an  eleotri- 
(ail  spcirk  like  a  lightning  fln**h  pa<;s  botwoeu 
balioou  and  oar,  with  n  loud  hissing  sound.' 
"niunder  was  heard  before  and  after  this 
plit  tidiiii'non.  ntul  tin-  ^uppasition  i>4  f  liat  at 
this  moment  the  thunderstorm  wa^  above  the 
balloon." 

Tlie**e  electrical  phenomena  wer*'  attended 
by  one  of  thoae  downward  currents  which  can 
ooeur  from  Tarious  causes,  and  often  prove 
fnttd  to  the  miiintt'^ance  of  a  balloon  in  the 
atmosphere.    In  this  case  it  appears  that  the 
I   pressure  of  the  descentling  current  was  ho 
i  ilpreat  that  the  balloon  descended  with  Kuch 
rapidity,  tli at  tbo  ballast  proxided.  and  which, 
under  oniiiiary   circumstAnoeei.   would  have 
i  cbecked  the  rate  of  desceni,  proved  quite  vn- 
)   availing,  and  the  bsdioon  reached  tlir  >:rniiml 
with  a  diiwxNUl'ortiug  bump.     This  was  a 
striking  example  of  tbe  influence  tbat  rertioal 
currents  tati  cxt  rt  on  balloon  voy;i^i  s. 

If  an  advei^  korixontaJ  current  can  con- 
duct aerial  trairellen  in  an  opposite  direction 
(<)  wljich  they  wish  to  go,  an  adveriie  verficul 
current  can  quickly  tenuimtle  an  aeriid  expecli- 
'  tjon,  and  the  dependance  on  the  caprices  of 
both  horisontal  nnd  xertical  canenta  em- 
i   pha«ses  tin?  necessity  of  nirer  means  of  regu- 
I   latlng  the  vertical  motion  of  balloons.    It  in 
I  not  surprising  that  aeronauta  are  looking  for- 
I    ward  witli  ii'ucli  inforpst  to  practical  oxpcri- 
.   mentfl  witli  Monsieur  Amic'S  "  ThcNinosphero," 
described  in  the  last  number  of  this  jonmal, 
and  which  is  nn  in^'enious  attempt  tO  improve 
:   the  verticsd  motion  of  balloons. 

Th3  Projected  Balloon  THp  aerow 

the  Mediterranean.   %  no  means  the 

<  lea^t  interesting  of  tliu  aeronautical  events  pro- 
niisi'd  for  the  coming  seasfm  is  Count  de  ta 
Vauix'.  |iii>if((t(I  1)alloon  voviige  aernv-,  fbc 
Meditirnuieun.  We  are  indebted  to  the 
correspondent  of  the  iMiVy  Mail  for  the 
following  fiu-tj..  Tilt  III  i(.  rial  of  flu*  balloon 
is  to  be  French  silk.  The  car  wdl  be  made  of 
i  ruahes  and  will  measure  6  meties  80  cm.  by 
]  3   metres    SO   e.m.     Amonpt  four 
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paaaenger^  will  bo  Ueut.  Geotx,  director  of 
wni  bollooiiing  at  Toulon.    Enerjr  attmnpt 

will  bo  liviulf  to  ktM^p  up  coiiuiiiinica' ioii  with 
tlio  cocuit  from  the  balloon,  and  in  order  to 
carrying  out  thw  ititontioo,  »irel««s  ti  loj^nipliy 
oxjjeriii  i  '  .ind  carrier  pi^oons  will  be  taken 
up,  alrtu  t«I(<ctrio  li^iU  for  8i(^U.  An  nt- 
t^ipt  will  be  nuulo  to  establish  n  lino  of  eoni- 
munication  botweon  France  and  tho  African 
coast  by  utilizing  the  different  aeri.it  currt  iit^, 
and  attention  is  promised  to  pure  hcieatiiic 
rcsvenrch.  It  is  proposed  to  start  in  June  or 
July,  at  wliich  pi'iio'l  both  th-«  sea  and  nirnuiy 
rtxuonably  be  expoct«<l  to  Le  at  their  csdni- 
Mt.  The  CRT  i»  to  ba  prorisioaed  for  three 
wcf'ks.  If  may,  iiidroil.  bo  liopcnl  that  tlii- 
journey  will  not  come  to  as  abrupt  concltision 
M  did  that  of  Dr.  Berson^ti  graai  and  ptu- 
TtMionetl  ImIIooii  Uwt  September.* 

Aeronautical  Exhibits  at  the  Royal 

Institution.— On  the 

disoourso  on  tlio  History  and  I'rogrcivs  of 
.  Aerial  Locomotion  at  the  Royal  fortitution. 

several  objects,  of  iu  ionautical  interest  wero 
offectively  displayed  in  the  libnwy,  which 
largely  contributed  to  the  illmtration  of  the 
professors  discourse.  The  exhibits  includinl 
an  liistoricul  series  tf  Innteni  slides  illustrative 
of  aerial  mivij^atiou,  tho  ]irop  rty  of  the 
Honorary  Sccrotaiy  of  th»»  Aeronautical 
Ko«'iety,  the  new  emerj^ency  Hniec  p.itent 
electric  signalling  balloon,  which  had  just  been 
fooeived  back  from  tJie  Pari:^  Kxhihition.  nn 
adminihlf  srlix*tion  ot  box  kites  of  evi-ry  ^ize. 
including  the  very  pretty  form  of  kito  in 
imitAtion  of  a  ship,  lent  by  MemrH.  Pain  and 
Co.,  an<l  some  exfcllctit  -  prr  inK  n  ^  nf  photo- 
graphs from  balloons  ut  great  clevution.<i  by 
Mr.  Pcrcivat  Spsnoer. 

Soarlngr  Machines.— Dr.  Br3'an,  in  hi^ 

recent  inteiv.Htinir  lecture  at  th  -  Uny.il  Institu- 
tion, dwelt  nt  s«»me  lenjrfli  cu  the  .subje<-t  of 
"Soaring  Miu'liines,"  ami  siiowi'd  .s:'vend 
)llu.<rtmtions  of  the  miu-hines  of  the  late  Bfr. 
Pilcher  iUid  Mr.  ()ct;ui-  (iianute.  He  con- 
siders tliat  thero  is  a  future  for  tho  soiiring 
machine  in  spite  of  the  tmgedies  which  have 
bwn  ( oiiiK  ( t.nl  with  it  :  manipulation,  and 
advocates  new  enterprise  in  tliis  direction. 

Soaring;  maehines  have,  howcrer.  b??n 
peculiarly  disjistrous  1o  p  i^'  <  \i>  rimi  ;!)! 
and  if  fresh  uttemptii  are  to  be  made  to  gain 
in  this  way  expen'enoe  in  the  bnlancinf;  more- 
nicnt!!  of  soaring  birds,  it  becomes  essential 
that  tho  investigators  should  be  protected  in 

•  S<H»  Aervnauticiil  Jovrnntf  January,  1901, 
pugo  IG. 


tiicir  experiments  from  the  cbancas  of  those 
fatal  falls  which  made  hoth  Lilienthal  and 

i*i!elnT  in;>H\r->  of  science.  Such  prottction 
'  might  bu  alfurded  by  means  of  large  nets  slung 
beneath  tlie  aerial  Bpa«!«8  where  the  aoaring 
machine  is  to  hover.  These  safety  appliances 
)irc>  afTi.Tcled  to  acrobats  in  their  ao-odled  fly- 
ing leaps  and  bound'*  from  bar  to  bar  and 
other  gyniinastic  evolutions.  Vby,  indeed, 
^lionld  it  iii»f  form  part  of  the  preparations  for 
tlif  still  more  liuzanloTis  exeifivos  r.f  soaring." 

The  Return  Journeys  of  the  Navi- 
gable Balloon,  "La France."— The reccut 
experiments  of  Count  ZeppcHn  baY«  called  for 

( iiiiip:a iMtris  1)rt\\.'<'ri  tlir  jniirneys  made  hy  his 
uiotuit4.>r  bullooii,  or.  rather,  combination  of 
balloons,  and  tho<ie  made  by  Cbptatns  Krebs 
and  HeiurtI  in  1HH4.  With  their  eleetrically- 
propelletl  aerostat  '*  La  Fnincc." 

There  appours.  however,  to  be  some  con* 
fusion  in  the  public  miiul  as  to  the  actual  aC- 
complishment^  of  the  latter  siir  craft,  and  u 
tendency  to  und«»r<'stimat^'  its  perforuiunces, 
which,  in  spite  tf  ilio  recent  experiments  of 
Count  Zeppi  lin.  is  undotihtedly  tJie  bi'st  ex- 
ample of  balloon  navigation  agsiiust  the  aerial 
current.  thoti|E^  it  did  not  succeed  in  doing 
mnri^  fhun  ovciniming  a  very  li^rht  wind. 

lu  the  accoiuit.s  tlukt  C^iptain  Heoard  aent 
in  to  the  Fntndi  Academy  in  1886  concseming 
the  experiments,  it  is  stated  that  out  of  seven 
exp.M-iinents  the  balloon  returned  five  times  to 
tite  place  whence  it  started.  Those  who  may 
be  intere«itcd  in  the  d.*tn()s  of  this  bidloon  will 
find  a  Vi<«y  complete  description  of  it.s  con.- 
htruction  in  Tissandier'n  "  T.a  Navigation 
Aerienne."  It  is  a  remarkabli*  fact  that  on 
the  2Hth  October.  '*  l.a  France"  cxwnted  two 
ascents  and  two  return  journeys  on  tlie  samt* 
day.     The  details  and  charts  of  these  joumeys 

Iji'  rumid  on  page  313  of  the  above-men' 

iioneil  work. 

But  one  of  (he  most  sati^faetoiy  cxpen- 

iiii'iits  w.is  en  SrpI '•iiili.r  t?'Jnd.  ISR!).  On 
tlus  occasion  we  are  told  that  the  wind  blew 
from  the  north  north-cast  from  Paris  at  a 
vclnc  i1r  of  fronj  .3  to  3.5(»  metres  per  second. 
Starting  from  Meudon,  (he  balloon  was 
directed  towards  Paris  at  4.25  p.m.  It  CRkBSed 
tho  itiilway  line  at  A.'ui  p.m.,  reached  the 
Seine  at  .1  o'clock.  -Vt  5.12  the  bullco>n 
i>ntered  tlu>  enceinte  by  the  b.%stion  Then 
tho  aeronauts  decided  to  go  home.  Tlio 
Ixdioou  was  ensily  turne<l,  and,  aided  by  tlio 
aerial  current,  reached  tho  exact  !>pot  whence 
It  had  startetl.    Tin-   part  of  the  journey 

i   against  the  wind   took  fnrfy-seven  rniiiMtp-. 

j  the  piirt  with  the  wind  eleven  minutes.  On 
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the  day  follow  itij;.  a  aimtUir  jouiiiej  VM  per* 
formed  sucoessfully. 

Kite-Fly  ingr  Records — Itotch  writes 

concpm'n^  tli  >  article  in  tin'  .Tnntmry  i^suc  on 
the  Vincenues  oompetitiunH,  that  the  higher 
recard  there  aarigned  4o  M.  Tciseerenc  do 
Bnrt  for  kite  flying  wjik  attain<'«l,  not  iti  the 
kite  competitions  ut  Viuoennes  m  Htated,  but 
in  M.  Teiwrone  de  Bert's  obwrvntory  at 
Trapp 's.  Mr.  Rotch  mentions  he  \va-  a  juror 
in  the  Vinoennes  Kite  Competitions.  The 
French  atit]*ority.  however,  for  the  itatemetit 
in  our  iasae  couples  tlu«  aaoeiit  with  the  re- 
eoid  of  the  oompetitions. 


Obituary, 

PI10»*BSS0R  O.  F.  FrrZOfiRALD. 

Wo  regret  to  announce  the  death  of  George 
Francis  Fitsgetald,  Erusmus  Smith  Professor 
of  Natural  and  Experimental  Philosophy  in 
tho  Umwrsitv  of  Dublin,  and  who  wu.s  an 
esteemed  member  of  the  Couneil  of  the  Aero- 
nautiad  Society  of  Great  Britain.  Ho  was 
bom  in  Dublin  in  1851,  and  educated  at  the 
name  eont>'^«>  in  ^liich  he  afterwarth  hold  nn 
important  post,  lie  wius  a  Follow  ot  tlie 
Rc^ral  Clociei^.  In  he  was  Pmtident  of 
Section  A  Rrifl>li  Association.  To  liini  wa.. 
entrusted  in  189(5,  the  delivery  of  tho  U«hn- 
holts  Memorial  Lecture  befon  the  Chemieal 
8<K'ioty,  and  in  1890  li.>  w.ks  the  recipient  tj 
a  royal  medjil  from  the  Uuyal  Society  "  for  hiH 
brilliant  Pontributiomi  to  Physics,"  the  mast 
OonHpicuous  <if  which  wen?  his  researches  in 
radiation  nn«l  dectrical  theory.  Professor 
Fitzgeraiil  i-^  a  great  loss  to  the  Aeronautic;il 
Society,  in  whose  object and  work  he  took 
the  deepest  inteiv^t.  Sin(  tlio  foundation  of 
the  New  Aeronautiml  Journal,  he  luui  contri- 
buted two  papers  to  ita  paj[;ie« — one  on  Ex- 
piTiincnfa!  '^o:u•ing,"  OctohiT.  181H,  and 
another  on  "Sailing  Biniti."  July,  19iXi. 


Foreign  Aeronautical 
Periodicals. 

On  tliia  liat  a  selection  of  some  of  the  most 

notable  articles  is  given. 
L'Aeronaute  (Paris). 

OfloOer,    liXX). — Congrcs    d  Aerunautique 

article)  Travanx  dee  Sectieni.— Llnci- 


dent  Fouviellft.— Ktudo  CSomparative  ear  la 

Doviatioa  des  lialloii''. 

XooemOer.—ljca  Concours  do  Uullons  de 
TExposition  de  l»o<):  M.  Kugene  Uodard.— 
Congrt'9  International  d'At^ronuutiquo  de 
lUOO  (2'  scctiou).— L'Aviation  .Militaire  :  M. 
Ader. 

Dfcemf/fr.—ljCn  Leunides  en  IS)()0  :  Mil?. 
Klunipke.— I-L's  Ai'ionautcs  du  Siego  de 
Paris :  M.  E.  Aiine,— La  Direction  des  Bal- 
loQS :  M.  £.  Aimd. 

Jitntuiry,  1901. — Concours  Tnternationaux 
d'Exerciccs  Physiques  et  des  Sports. — La 
Logiquo  de  la  Navigation  Acriennc :  Le 
Prince  Diniitry-Tzertclen". 

Ffl'i-ifirif.  —  L'Aveiiir  <lo  la  Navigation 
Aoriennc  (2*  article). — Le  Vol  a  Voile  ot 
TAviation:  M.  .T.  Ptllet. 

L'Aeroi'IHlk  (I'ari.s)^ 

Jaaiuxri/,  1901. —  Portraits  d'A^ronautes 
Conteinporains :  M.  Henry  Deutsch  de  la 
Meuthe  (K.  Ainu')  ;  La  Di'fensf  d'Amln'o 
(W.  de  Fonviellc) ;  Le  Ballon  Dirigeabic  du 
Comte  Zeppelin  (E.  S.). 

/Wrtiiafy.— Portraits  d'Adroiiautes  Con- 
temporaiiis :  Jl.  fleorges  .TuchmAs  (CJeorges 
IkiSiuiqon) ;  Le  Ballon  du  Comte  Zeppelin 
(J.  Sobsberger). 

IlLUSTRIRTE  AeKONACTISCHK  MilUKlLLiNiiKN 

(StrMtburg). 

Januartf,  1901. — Udmr  die  Redeutung 
Luftelektrischer  Messungen  in  Freiballon : 
Dr.  Hermaim  Eliert.  —  Bericht  uber  den 
Stand  der  Vmuche  Mii  Etnem  Drachen* 
flieger:  W.  Kreeti 


Notable  Articles. 

1901. 

Jan.   «.  Ikafy  Exfnu.-^**  4,3010  Ibet  above 

Earth." 

5.  DaUy  Mail.— "A  South  Pole  BaUoon." 
g.  Tims. — "Count  Von  Zeppelfai's  Air* 

Ship." 

17.  5<ani«rii.~"B«lloooing  on  the  Baltic." 
18*  Daify  ChnmitU. — "Aerial  Currents  and 
Navigable  Balloons," 

S4.    Church  F.tmi!y  Kavipaf^er. — "The  Pro- 
gress of  Aerooautics."    A  Chat  with 
Mr.  Perdval  Spencer. 
Feb.  8.   Daily  News.—"  The  Art  of  Flight." 

9.  Morning  LtaJer.—"  Scientific  Balloon- 
lag." 
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Feb.  28.   Daily  Ntws. — "  Aerial  Navigalion." 
Mar.  s.  jr«f»M9         *•  Finndi  Ballooa  EiiMr- 

prisc." 

3.  NtwPtnny  Magatim.—"  Fljing  by  Kile." 
15.  tformng   Ltadtr.-^**  Tht   N<»w  High. 

Flyer.- 

aS.  i/or/imf New  Air  Ship." 

Applications  for  Patents, 

{From  Deemler  28(At  1900»  to  Mwek  S2)irf, 
1901.) 

Lbt  «f  Applicalioni  for  Aerooutlcal  Patento 
dnHng  Oecember  (1900),  Jaamry,  Fabniazy,  and 

March,  igot.  Compiled  by  nROMHCAD  ft  Co., 
33,  Caaaon  Street,  I^odoa,  E.C. 

23  108  December  28,  1900.  Ernst  Ccyer, 
72,  LariDon  Strccl.  London,  E.G.  Imppova- 
mcnts  in  Flying  Machinea. 

23,845.  Decfniber  31,  looo.  Ani>rrv.  Her- 
bert Byran,  and  Alexander  Kkid  Bairi>.  hi, 
Hattoa  Garden,  London.  E.C.  An  Aerial 
Machine  and  Improvement  in  Appanttua 
in  Conneotton  witli  euelilllte  Mecliinea. 

846.  Jaiuiacy9, 1901.  AatHva  Hbnry  Priup 
Pli  NT.  104,  Albert  Street,  Regent's  Parkj  Ldttdea. 
An  Improved  Flying  Maoiiine. 


883.  January  23.  1901.  PaTaiOC  JoskpS 
Flvnm,  2J.  Coleman  Scieet,  London.  S.C.  Im* 
provemente  in  Ali»  8hlpe. 

1,066.  January  23,  1901.  George  Vichoix, 
45,  Southampton  Buildings.  Chancery  Lane. 
London.  Improvements  Relating  to  Flying 
MnohJnee. 

1,489.    Jaanaiy  30^  1901.    josara  Hbmkv 

PrLLON  r.HBr,..,  53.  Chancery  l  ane,  LoodOB.. 
Machine  fon  Aerial  Navigation.  * 

1.899.  rtbnjar\*  6,  ujoi.  Hbinrich  IIiLnE- 
BKANO,  15,  Took's  Conrt.  CursUor  Street,  Chancery 
Lane,  London.  Imprevnnwnte  in  Flying 
Maoliinee  or  Aeromoliliea. 

8,106.-  Febmary  6. 1901.  STAmsLAOS  Vicroa 

Saloni,  F2,  Cannon  Street,  London,  improve- 
ments in  Steerable  Air  Balloone. 

2,658.  February  13,  190T.  Anton  Weczera 
aod  Lbuis  Wells  Broaowbll,  Lydian  Hoase. 
Wattbory  Gardens,  Loala  Hoad,  Clapham  Park, 
London.  Improvement*  In  Flying  Mnohlnoe. 

2,740.  Fdmuury  13,  1901.  WitUAM  Bitns, 

130.  Portway.  West  Ham  Park,  West  Ham,  Essex. 
PropeHing  Vessels  or  Flying  Machines. 

3,681.  February  27,  1901.  Maukicb  Leobr. 
18,  Buckingham  Street,  Strand,  London.  Im- 
provemente  in  Flying  Appamlue. 

4,080.   Ifardi  6,  1901.    Aocostb  Bdgbms 

Gaudrum.  4a,  Chancery  Loae,  Londoo.  Im- 
provements In  Navigalile  Balioone* 
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Baden -Powell. — April,  1898. 
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THE  ZEPPELIN  AIRSHIP  (Illustrated),  by  Major  B.  F.  S, 
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FATAL   ACCIDENT   TO   MR.   PILCHER  (Illustrated).^ 

October,  1899. 

THE  BALLOON  AT  THE  FRONT.— January,  1900. 

ON  FORMS  OF  SURFACES  IMPELLED  THROUGH  THE 
Aip,  and  their  Effecte  in  SuBtaiiting  Weights  (with 
Diagrams),  by  F.  H.  Wenham,  C.£. 

THE  ZEPPELIN  AIRSHIP,  by  Sir  Hiram  S.  Maxim.^ 
October,  1900. 
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GABLE BALLOON,  by  a  Mcmlxr  j  3 
of  the  Paris  A^ro-Club  (IllustrauU).    j  5 


THE  VINCENNES  COMPETITIONS. 

by  Helen  Auxiuum  Ukuce  (Illus- 
trated). 

SOME  CELEBRITIESOFTHE  PARIS 

CONGRESS  t 
M.  ].\NSS1-;N  d'ortralt). 
MAIoIv  1    C.  TKO ;.  1,0 1 'R  (Frontispiece). 
M.W  ILl-  HKD  Dfc  FU.WiELLE  (Portrait). 
M.  JACOUES  FA  UK  I-:. 
M.  LOUIS  TRIUOULET  (Portrait). 
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Comiimnicatioii!*  its/>*Ttlm/  Ailin  tisfwrntK  to 
Iff  (ulilirssetlUt  the  I'ttbluhtn^  **  Aeronautical 

Mestrs.  KlXa,  SHLL  if  Of. DING,  lA.L, 
4t  Bolt  Court,  I2t  Goutjk  Square, 

and  4,  birvkin  Lane,  K.C. 

Ktlitoruil  cniiitiiunicatiutis  situuUl  bi  mU  irxsiil 
to  the  Editor, 

19t  Campdeit  Route  Uoadf 

KetmngUntf  LoniUm,  IF. 


NOTICES 

OF 

Cjje  l^crouiuitical  Socictn. 

At  a  meeting  of  the  Council  held  at  the 
Society  of  Arts  00  Monday,  April  15tb, 
1901,  the  following  gentlemen  were  elected 
members  of  the  Society  : — 

Major  F  C.  TsoLLoi-E  (lute  Grenadier 
G  uuiils.) 

Mr.  L.  \V.  Ukoauwkll. 

The  following  gentlenum  was  elected  a 
member  of  (he  Council : — 

Major  F.  C.  Trollopb. 

Besolved,  that  Mr.  Patrick  Y.  Alexander's 
o£for  to  financially  aBsiat  the  Aeronautical 
Society  to  the  extent  of  one  hundred 
pounds  per  annum  for  five  years  should 
l>e  accepted  and  the  warmeat  thanks  of 
the  Council  should  be  conveyed  to  Mr. 
Alexander  for  his  most  generous  gift. 

GBNEBAL  MEETING. 
The  next  General  Meeting  d  the  Aero- 
nautical Society  will  lake  place  at  the 


Society  of  Arts,  John  Street,  Adelphi,  on 
Nfonday,  July  lath,  at  8  p.m.  Major  M. 
C  lioberts  will  take  the  cluiir. 

On  this  occasion  a  special  series  of 
photogmpliH  representing  the  British  SVnr 
Balloon  ()p<;ratioas  in  South  Africa,  taken 
on  the  spot,  will  be  exhibited  by  the 
oleotrio  lantern. 

The  followii^  papers  will  be  read : — 

"  The  Chief  Scientific  Uses  of  Kites,"  by 
Mr.  A.  Lawrence  Botch,  Director  of  Blue 
Hill  Observatory,  U.S.A. 

Notes  on:  — 

1.  "  Sounding  the  Air  by  Flying  Machines 
controlled  by  Hert/ian  Waves/*  illus- 
trated by  working  models. 

2.  "The  Hofman  Flying  Machine," 
illustrated  by  lantern  views. 

3.  "  Kotiirv  Kites." 

4.  "  ]5eluiviour  of  Screws  Rotating  in  a 
HorizotiLul  riuue  when  exposed  to 
Currents  of  Air,"  by  Mr.  Patrick  Y. 
Alexander. 

"Balloon  Photography  at  Great  Alti< 
tudes,"  by  Mr.  Peroival  Spencer,  illustrated 
by  photographs  taken  frran  halioons. 

Members  are  remimleil  that  they  have 
the  privilege  of  introducing  two  friends  to 
the  general  meetings  of  the  Society. 

Members  and  correspondents  of  the 
Aeronautical  Society  are  reminded  (hat 
the  present  address  of  (he  Aeronautical 
Society  is  19,  Campden  House  Road,  Ken- 
sington, London,  W.,  and  that  all  com- 
munications should  be  adilr(>>;<^ed  to  the 
Honwary  Secretary  to  that  address. 

ERIC  STUART  BRUCE, 

Hmmwy  Seeretarjf, 
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GENERAIj  MRKTlNd.  , 
A  General  Meeting  of  the  Aeronautical 
Society  oi  Great  Britain  was  held  at  the 
Society  of  Arlti  on  Monday,  April  lijiU, 
1901.  Major  H.  C.  Roberts  occupied  the 
chuir. 

The  CHAisHut :  LadiMandOentlemen-- 
We  eommeoee  our  proceedings  this  evening 
by  Mkiag  our  Honorary  Becre^ury,  Mr. 
Erie  Stuart  Bruee,  to  be  good  enough  to 
read  to  us  the  minutes  and  proceedings  | 
that  have  taken  place  in  connection  with 
the  Society  since  we  last  met  here. 

The  SacnTAKT  read  the  minutes,  Ao»,  ' 
including  the  address  of  condolence  to  | 
the   King  and  IBis  Majesty's  reply,  puh-  | 
I i  shed  in  the  Asbomavtical  Jooskai.,  April, 
1901. 

The  CuAiRM&N :      As  you   are  already 
awnrc,  Mons.  Wilfred  de  Fonvielle,  Kx- 
Annual  I'resident  of  La  So<'i<^to  Fran»,-iiise  ■ 
de  Navigation    Aerienne,  uiul    wlio  has 
distiDguiahed  biuiself  very  much  in  aero- 
nautiiMl  science,  has  been  good  enough  to 
come  over  especially  from  Paris  to  address 
the  members  of  the  Aeronautical  Society 
of  Great  Britain    on     Aeronautics  in 
France,"  when  he  will  describe  the  pro- 
gress made  since  his  escape  in  a  bailor) n 
from  Paris  during  the  siege  of  1870,  and  | 
he  will  also  discuss  the  actual  prospects  ' 
of  aerial  navigation.  I 


"  Aeronautics  in  France, " 

By  Wilfrkd  db  Fonvibllb. 

Mr.  Chaifman,  LadiM.  «ad  Gentiemen, 
— Although  fedittg  dcsiruuH  not  tu  tax  your  < 
p!iti»»nr'«  thifi  ovt>nirm.  it  Is  my  duty  to 
apoloj^ize  for  a<Ulro*wing  so  inliiiontid  an 
andiencn  in  tti«>  English  languages  instead  of 
my  native  French.  Tf  I  am  doing  so  it  is  not 
owing  to  any  foi^ot fulness  of  my  lack  of  the 
miiny  qtudjflcAUona  which  distinguldi  th» 
Knglish  debater,  espccinlly  as  it  in  bo  long 
UDce    1    visited   your   proiperoos   shores ;  ' 


but  i  was  toM  by  uiy  fiit-ud,  Mr.  Kric 
S.  Brace,  your  Honorary  Secretary,  wbofle 
wishes  are  binding  tu  me.  that  I  cuuhl  not 
offer  >i  more  welcome  ouiuplimwnt  to  a  Britisti 
Society  than  in  wtiiig  the  British  tongue  this 
evening.  The  air  b^^ing  the  fret^t  of  all  t  lf- 
mentM.  is  not  the  tongue  <^  the  freest  of  oil 
nations  the  most  fit  for  the  diNetmston  oi 
aorinl  ni»ttor»? 

T  must  In-gin  by  aeknowle^lging  the  great 
honour  j>i4..~.4«d  upon  me  by  your  Scxiety  in 
eb'tting  nie  ius  a  hononiry  menibiT  "1  m 
Tn-titiitioii  wliitii  r:ink--  •-(•  liiLih  in  |jiiblic 
estimation  and  which  uiehules  so  many  illustri- 
ous nsmes  on  ita  list  of  iBembem.  I  will  also 
offer  vou  mv  ho-^t  th;inlr<  fin  hehulf  ttf  ntv 
friend.  M.  Jat^uen  Kaure,  with  whom  I  have 
been  fwsoeiiited  on  the  present  oecnaton.  It 
my  <"ountryman  could  have  lu-en  jiresiMit. 
which  WHM  an  impo^Mibility,  «a  he  left  France 
a  month  sro  for  CSiina,  I  am  mre  he  would 
have  couiiidered  that  the  lionour  be'<tow<Hl 
upon  ns  is  a  compliment  to  our  common 
motlierliUid.  For  my  own  part,  I  will  try  to 
show  my  gratitud«>  by  giving  yon  some  u-4>fiil 
infiiriiiKt  inn  ri'lating  to  the  progress  ol  aero- 
lututics  in  Fnince.  ^ 

But  thou^.  in  the  present  addrem.  I  shall 
strictly  cimfine  myself  to  the  prinrip;il  neni- 
nautical  quet^iouii  at  pn.'went  discussed  in 
France,  on  my  return  to  PteriN  T  shall  be  isbtd 
to  (■oiiiiiiiiiiit-.l.te  by  letter  uifli  any  <'ii.'  nf 
your  nicnibors  intereste*!  in  any  special  branch 
ot  the  subject  of  aeronautics. 

At  the  last  Aeronauticsd  C'ongn»s-i  hehl  in 
I'aris.  when  Major  F.  ('.  Trollop«»  repreitentcd 
the  British  (lovenimeiit,  Monsieur  Janwon, 
the  President  of  the  fongn'ss.  S4't  forth  a 
^vi'.it  jiU'a,  which  ondi»rs4>d  by  all  the 

aeronauts  ass<>nibled  under  his  cluiirmamvliip. 
He  flaid.  on  this  fi^reat  oocaaion,  that  tite  con-, 
(pu-^t  of  the  lit  not  destined  to  promote 
(he  ends  of  any  nation  in  particular,  but  to 
develop  at  lan^  the  welfare  and  enUgbten- 
meut  of  TiiaTikind.  Tliis  triity  philosopjiic-nl 
view  i»  (>plen«lidly  supported  by  aerial  facts. 
It  is  true  that  the  rather  keen  interest  felt  hy 
the  gieneral  public  for  tho  progr«>ss  of  aerial 
navigation  C»n  'x>  almost  exclusively  attributetl 
to  the  glorious  M>rvice  n*ndered  by  bdlooning 
to  Franci".  when,  30  y<'ars  ago,  she  was  for- 
sjiken  by  the  (Jod  of  War.  Rut  it  r;ui  \h> 
a.sserted  tluit  cssenti:d  progress  in  oenmautics 
has  been  also  produced  by  many  efforts  not 
having  any  warHke  tendency. 

The  firMt  btUlooiiA  sent  up  in  Paris  117  yean* 
ago  before  admiring  rrowdt  were  hailed  as 

npcniii;^  inaizi'-  ^^av^  fur  tni\i'1!ini.'"  rit  any 
distance  with  the  velocity  of  the  wind.  Thev 

*  * 
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\v«r«'  flic  vwiftist  iiiiMns  of  fnivolliim  flien 
known;  for  at  tlwt  time  tliere  were  neither 
railway!)  nor  <«te«iners  nor  AVtomobileii.  llien 
it  was  siippwtHi  that  this  n«»w  way  of  coni- 
munifation  cotild  be  Ufiod.  oithor  l>v  s(*l(Vting 
in  the  atmosphere  a  stroain  of  air  fon\«>nii«nt 
to  the  piirpo^',  ur  li_v  forcing  ono's  way  to- 
Wiird  a  (l(>t««nnined  point  by  {Hiddlej  rudder, 
or  even  ssiils. 

But  it  was  soon  diMmvefed  that  wry  often 
th<»  n<>rinl  tK-ean  is  iiiovinf^  in  a  Hin<j;lo  dirof- 
tion.  and  ut  all  events,  tluit  it  is  not  pos.sibli> 
to  know  beforehand  where  the  wind  will  oany 
the  UalloonH  after  tbej  have  teached  a  d«t*r- 
minod  aititode. 

BeNidwt.  the  mechanical  efforts  triod  witii 
haod-power  proved  feeble  and  wor»  aomotimea 
atten«Ied  with  traj^iMly.  several  experimenters 
bein^r  burnt  to  d«»aith,  drowned,  aJid  killed  by 
bein^  precipitnteii  frmu  the  oar.  Then  the 
puhlie  lost  interest  in  aerial  exporinicut*;,  ox- 
pres^ug  for  them  nothing  more  than  the 
ourioiiity  felt  in  witnewing  a  priae  li|^t  or  the 
performance  of  tigbt-rope  danoeni  or  fire- 
eaters. 

It  cannot  be  eaid  that  aeronauta  went 

reseued  fn»ra  the  miserable  position  of  being 
ranked  amongst  mountebanks  by  Soienoe  only, 
•ren  wing  that  teim  in  the  broadest  aco^plai- 

tion,    and    maldng    it    Rynonomona  with 

Philosophy,  Poetry,  and  Art. 

In  the  air  there  U  nothin<;  to  trade  for  or 
search  after  except  grand  id<  is  and  niagnifi« 
cent  conceptions  relating  to  the  harmony  of 
Nature  and  the  reverence  for  Divine  Pro- 
vidsttce. 

Tlio  .'(ir  rnntain  lui  luitold  tn'a.=<ure's  to  be 
discovered  by  the  microscope  or  caught  by 
delicate  nets.  The  only  tronstnre  to  he  fonnd 
there  by  stnc'ntist.s  is  pi'riiaps  some  cubic 
inches  of  a  rare  ffm,  such  a»  helium,  and  this 
is  of  no  marketaUo  nduo  oioept  for  the 
spcctrusropist  irfio  oonid  sot  poasibfy  pay  for 
it  a  large  st»m  of  money. 

I  think  that  tin'  j^reat  helf*sr  of  Science  in 
ronc|ueriug  the  air  is  nnqneHtionably  athletics. 
Is  it  not  likely  that  aernnaut ical  sports  will 
become  popular  in  this  great  oountrj*  of  sports, 
which  is  visited  by  all  the  sportsmen  of  the 
world  in  order  to  be  instruct«»<l  in  sport  ing 
ma-tienf  -rowing,  sailing,  yachting,  horse 
racing,  polo,  golf,  cricket,  and  other  simflar 
aronsement-s. 

But  am  I  not  makii^  a  great  mistake  in 
determining  a  thne  when  aenmaatioal  sporta 
will  become  popular  in  this  country?  Have 
they  not  already  been  popniar  for  a  long 
timei* 

I  oonld  not  undertake  to  mentioB  all  tiie 


celebrities;  wlio  have  eras*«>d  the  Briti'^h 
I  Channel  in  a  balloon  since  the  voyage  of 
.  Blanehard.  but  T  will  make  mention  of  the 
perfonnarxis  of  your  good  old  («r«'<>n,  of 
(ifncral  Hrine.  bir  ilol)eit  C'ouroney,  and 
Powell,  the  plucky  member  of  the  House  of 
Commons,  who  found  a  watery  grave.  Nor 
can  I  foru.'f  iIk-  hra\  ('  Coloiu-I  nunialiv,  with 
whom  1  once  luui  the  pleasure  ot  ofloeuding 
from  the  Crystal  Palace,  and  who  so  soon  after 
this  happy  aii<t  joyfn!   'vil'oon  trip  fjuJlantly 

Ishinl  his  blood  for  his  i^ti«*«'n  and  Countrj-  in 
the  Sondan. 
Up  to  tin;  pn's>  nt  hour  I  have  only  once 
had   the  honour  of  seeing  the  Reigning 
Majesty  of  Eitf^d.    It  waa  in  189B,  when 
the  great  (iiffard  balloott  was  ascending  in  La 
('our  des  Tuilerie«.    TTie  then  Prinw  of  Wales 
arrived  with  his  suite;  they  a.scended  at  uiice. 
His  lioyal  Higlmej-s  was  wafted  up  into  cloud- 
laml  hy   fJasfon  Ti>;simdier.    I  ordered  the 
^Mind  to  play  "  iiule  Itritannia  "  when  the  party 
hmded,  and  afterwards  "  God  Sav»  the  Qneen." 
The  Prinre  ;i])p  "anxl  to  enjoy  the  trip,  and 
exprc«i««ed  his  Hatisfoction  in  such  terms  that 
one  cannot  help  hoping  that  King  Edward 
the  .Seventh  will   prove  a  royal   patron  of 
aeronautics   in  your   land    where  captive 
bolloonB  mado  thdr  nppearance  in  1809.  but. 
I  am  sorry  to  state,  with  very  little  sticoe«,s. 
The  gros'^  amount  collcM't^xl   by  tho  (Jiffard 
captive  balloon  asoentM  amouiit4><l  to  no  mure 
I  than  £900,  m,  very  poor  income  indeed  for 
covering  expen.seH  surpa^nin^  C2n,0(K).  But 
.  the  pretitige  of  royalty  is  <m  gmtt  in  tim  land 
I  that  thia  trip  prodnoed  a  mvolntion  in  the 
Rnglish  opinion.     .last  after  the  royal  vi.sit  of 
laOS.  Giffard  could  liave  covered  all  Iiis  ex- 
penses at  onoe  if  he  had  been  willing;  the 
story  is  mther  amusing,  and  it   is  a  nice 
illustration  of  the  character  of  the  o<>lebrated 
engine«9r.    On  the  following  day.  just  when 
the  royal  visit  was  toported  by  the  London 
I   papers,  a  gentleman  applied  to  Giffard  a;; 
imme^liate  purchaser  of  the  balloon,  proposing 
to  take  poaseMNoii  of  it  only  at  the  cIon4«  of 
the  exhibition.    He  offeri'il  to  pay  £;10,(XK)  in 
.  cash,  aitd  at  roy  HUggestion  Giffard  accepted. 
I  But  on  the  morrow  when  the  wouM^bo  pm^ 
chaser  ret nrrii  i!  to  flifFard's  home  in  onlor  to 
draw  up  the  deed  of  agreement.  Giffard  asked 
I  what  his  idea  was  in  pnwhasing  tha  balloon, 
I   to  which  he  replied  that  he  had  arninge<l  for 
1  ascents  to  be  made  from  the  Crystal  Palace 
I  ground.  On  hearing  ihh.  Gliifd  add ;  "  Very 
well,  I  have  no  obje<>tiott  tO  It  9  no  one  \n 
allowed  to  step  into  the  csir,  and  the  balloon 
is  to  go  up,  not  with  passengers,  but  merely 
with  ballast."     Aa  soon  as  tho  gentlenaa 
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hoiird  tln>  fxtriior<1in;in-  condition  ]nit  on  t\w 
bargnin,  li«  took  up  In-;  hut  and  jvnj;rily  U'ft 
the  romn.    When  wn  were  alone.  I  :i-sk«'d 
Giffiinl  wliy  lie  hnt]  1-T-t  th<'  opjMjrt unity  of 
cashiug  so  lurgv  a  sum  of  money.    He  did  ^ 
not  try  to  ezphun.  hat  gave  a  tririal  renaon.  | 
I  8npp<K«  that  renlly  he  was  afntid  of  (ho 
»niv(>  re<iponsibiUtj  which  he  would  liavo  luul 
as  t  il  •  ronstnirtor  of  the  halloon.    If  »uch  was  ] 
th«>  case-,  (iiffard  wan  cpiite  right,  as  in  iHiWt 
tlin  balloon  ^luld  not  continm'  it-^  UMvnt^  up 
to  iU  iUlotUxl  time,  the  canvas  having;  boon 
burnt  with  sulphuric  aoid.    'Hie  balloon.  wh«>n 
at  unchorngo,  wns  torn  to  piiH-t-s  by  tli«»  wiml. 

I  am  of  the  gpiuioii  that  ont>  can  fitly  com- 
pare aeranautiiM  to  an  immeniie  hird  which  is 
supported  in  the  air  by  its  two  wings,  one 
of  its  wini?s  bi'inn  sciencse,  tlu*  otliw  Kport. 
By  using  both  wmgs  with  discretion,  wiadixn, 
and  daring,  this  immonso  bin!  c;an  u\ako  vou- 
(|Ue,Ht  of  the  air.    It  i'  not.  thorffon*.  a  nuitt«T 
for  wonder  that  in  France  we  have  twtablished 
two  different  Societies,  each  of  which  is  de- 
voted spcciallv  f<>   oiu^   of   ttic'se  two  wini~. 
These  two  Societies  are  living  in  friendly  inter- 
ooune  together.     They  eao  he  said  to  be 
working  hand  in  liund  for  the  same  end  ;  as 
even  the  days  of  meeting  axv  tto  arranged  that 
it  in  poMiUe  to  be  pment  at  both.  Our 
lu  tual  President  of  the  Soeiete  Knincaise  de 
NaxigatJon  Aerienne  is  the  Prince  Roland 
Bonaparte,  who  us  also  the  Provident  of  the 
Scientific  Coinniittoe   of  tlie  other  .Society, 
llie  Sociot«'  Fn»noais4«  de  Ts'uvi^at inn  Amenne 
wa.s    oi^ganiwd    hliortly    after    ilw  I'Vanco- 
IHrntian  War  as  Mwn  as  peace  and  onier  were 
restored  on  the  territon  uf  fli.-  Froiir-li  R«>- 
piiblii-.    It   was  e«itablLshed   by  Paul  Bert. 
Herve,  Iklangon.  and  other  friends  of  Qambetta 
who  wen*  members  of  liis  slid  it -lived  (Jnind 
Ministry.     In    the   t  liair   there  have  been 
suoces-sively  a  large  number  of  illnstrious 
aeademieiani.  and  politiiians  fiuch  as  Berthe- 
lot  .Tan,ss4^n.  Eugene  Spidler.  the  Minister  of 
Public  Instruction.    The  Secretary  of  State 
is  ex  oAlcio  the  patron  of  this  TnHtitution, 
w-hieh,  within  n  very  f.-w  days,  will  "tio  di'- 
<dared  an  establishment  of  public  interest  for 


One  of  our  members.  Eugene  Farcot,  an 
engineer  and  a  siege  aeronaut,  berpu^athed  lU* 
a  sum  of  i'4.0fK).  which  is  to  be  fvpent  in  the 
directing  of  balloons;  a  part  of  this  sum  will 
proli.ililv  lie  ii-cd  thifi  prctrnt  year.  We  in- 
tend to  celebnito  our  coming  of  age  by  some 
appropriate  festivities.  We  hope  that  the 
Aeronautical  9oci<  ty  nW.ro^t  Britain  will  send 
a  delegat  ion  on  that  occasion. 
The  younger  Society  i«  th©  Aero-Club, 


wlucii  has  b<s>n  in  existence  oidy  for  a  few 
vc;us» ;  but.  its  C'erneiUe  says  in  the  trn45tHly  of 
the  "Cid": 

Chi  i  les  aines  bien  necs, 

La  valeiir  n'attcnd  pro  le  nombre  des  annta.'* 

Ro  tltis  Society  has  already  acquired  a  welU 

earne<l  worid-wide  fami*. 

1  shall  have  the  honimi   lo  present  your 
Association  with  the  >  i  ;u  i>  liook  of  the  Aero- 
Club.     This  volume  shows  that  the  interest 
in  I.  illooning  is  fairiy  dev  eloping  ojuong^t  the 
upper  chi.Hses  of  France.    The  time  is  fast  ap- 
proaching when  evcr>'  leatler  of  high  life  in 
Fmnce  will  fliiiik  it  lii  •  .Itity  to  spend  .some 
time  in  the  higlier  regions  of  the  atmospheri'. 
At  all  events  the  revival  of  aeronautics  on  the 
French  side  of   the  rimnnel   mii'-t  be  con- 
sidered as  being  a  corollary  of  the  surprisuig 
suecew  of  ntttomobolism.    Indeed,  the  Auto> 
mobile    Clidj    itJM'lf    has    most  powerfully 
fiu'thcrcd  t\w  development  of  the  Aero-t'lub. 
T\w  memU  rs  of  the  Aero-Club  are  permitted 
to  use  for  our  dinneiB»  meetings.  n«d  h-ctures 
the  magnificent  rooms  of  the  hpleiuli<l  hotel 
which  the  Automobile  flub  purclu>*ed  in  the 
Place  de  la  Oonoorde.    I  will  deem  it  a  great 
honotir  if,  at  our  n.'xt  niOTitlily  dinnor.  I  mny 
introduce  sonio  of  you  to  our  table,  wher»> 
yon  will  find  a  truly  Franch  hospitality  and 
welcome.    But  to  return  to  aenifiantirs.  j,  it 
not  natiu-.d   that  the  axtounding  portorm- 
anc4>s  realized   on  hmd  by  the  petroJeum 
machine  should  have  made  men  ambitious  to 
trv  tlii^i  wotiderful  appamtas  in  the  :iir,  and 
to  give  wings  to  the  uuto-velos.  win--  tliat 
were  wanting  in  order  to  give  full  n«;».son  to 
Plato,  when  he  says  that  "  Man  is  »  feather- 
less  bird." 

The  Aero-Club  fs  very  proeperous,  as  cna 

b"-  provt  1   hv   (lie  following  .statistic:  In 
the  year  I'JUU,  tiif  re<'eipts  amounte*!  to  about 
£2,4fiO  and  the  expen.ses  to  £1.S00.  leaving 
an  incratise  of  C\,2riO.      In  tlmt  year  141 
ascents  wer<»  mad««.   consuming  more  than 
(i.fKKt.OOn  cubic  feet  of  gif*.    Fow  hnndivd 
people  were  earrie<l  up  in  the  air.  the  total 
duRition  of  nil  thr-^e  trips  being  1,2(X)  hours, 
wbid)  gives  for  each  balloon  a  mean  duration 
cf  B  hoars  and  SO  minutes.     The  aver  ic. 
length  of  each  course  wn^  the  imprecedented 
number  of  400  k.m.8.,  ani  there  were  almo(>t 
always  thwo  people  in  the  ear.  Some  of  thoae 
Aero-Glubbists  have  .tlreadv  won  n.  namein  tJie 
hist  on-  of  s<i.nce.    I  may  mention  here  Comte 
Henri  de  la  Vauiz  and  Oomta  Gnatillon  de 
.St.  Victor,  who  covered  a  diatanci>  of  l.J>'jr» 
km     ;  luid  .Tucijnes  Bidsan.  who  reached  an 
altitude  of  8.00t»  metn'*'.    If  thesp  numbers 
an  compaied  with  those  of  1880.  we  find  tliat 
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th»»  !imonnf  of  tm-?  ^spont  in  1900  is  four  finn  s 
gn'utfr,  that  the  total  longtii  of  tlie  distaiiTO 
run  over  is  three  tiniM  tai^.  that  tbe  total 
«liinitii>n  of  thp  frip<>  i<  four  tiim^s  lorijuor, 
that  the  nuiiibi<r  of  pn.s»oiigen«  is  three  times 
mora  ooii«d«r»bI^,  and  that  tbe  leoord  of  the 
tlistiin«v  run  n-ithotit  iHiiding  is  ono  tlioiiKand 
nin«  hundred  and  twontj-five,  agaiitnt  one 
tbotMad  tfave  hundred  and  thirty-six.  th<^ 
mean  dmutioa  of  eadi  trip  beiof;  36  hotin  46 
minntw. 

It  is  trill'  that  some  historiaU  M.'ioiitilic 
biilloon  njwH'uts  wi-ri'  «>xo<-iiti>d  ui  Paria  by 
Hiut  aiKl  (Jtiy  Ijifisnc  in  l>>'tl;  hut,  neverthe- 
less, l'rufev>^r  Brjaii  wa<*  jiLstilied  in  his  jmI- 
drpw  deKverpd  recently  bofore  the  RovhI 
Iii-f ittition,  ill  ^f.itirm  tint  (Ih?  bnlloon  had 
been  euf^ed  in  the  servicu  of  8cienoe  by  the 
Britiah  Aaaociation.  It  was  tliia  iirrrat 
S4KM»«ty,  whifli  put  info  exe<Mitioii  the  scliemes 
whiVh  hill!  tto.  n  thmi^ht  out  bv  .\n<u<i  in  isjr^ 
and  it  your  dislinguinlieil  eouiitrjman. 

Mr.  <;!  ii^lx'r.  n-Hb  executed  the  fimt  aeries  of 
srif'ii title  oh»<erv;itioii-;  px^  f  titcfl  witli  w  definif>' 
purpose  by  means  ot  in^ti  iimcnts  which  had 
bofa  Rpecially  ennAtnicted.  and  who  dtncoi^ml 
tho  first  jif'nemf  l.i\v<  of  tin-  Mi  tc<ir(il<)^;ifMl 
Ptienomona  of  the  (ire^it  Aluiosphere.  Mr. 
Olavdier  secured  his  obwmitjfm<i  in  the  car 
of  hi*  baJloon  with  the  ssjmc  c%-ire,  pri'cision 
and  COITPCtneHs  as  if  ln<  h«<l  bivn  seativl  in 
the  Meteorologiwd  departnu-nt  of  (J r»>cnuich 
^^^.M•r^!l1o^y,  His  work  was  popularised 
throu^hout  the  wluile  of  Kurop<'  atul  Anieriea 
by  Travels  in  the  Air,"  whieli  wa-s  ont(inaJly 
publislMHl  in  Rnjiilisb  and  French,  and  was 
tninslat<-d  into  tJie  Swedinb,  German,  and 
HiiMviiUi  liUiguageH. 

One  of  the  first  steps  taken  by  the  Societe 
Kranejiis«».  was  to  orpinise  a  si'rios  of  seientifir 
»<4centi«  which  would  rival  thotw  of  Mr, 
Gbjslier.  In  1876.  a  maf^ftoent  bnlloon 
bearing  the  name  of  "Zenith,"  waM  oon- 
stnictwl,  funds  lKMn>i  r;us»Hl  by  subscription, 
and  hIxo  by  tln>  tJoverunient.  The  beginning 
of  the  enterprise  was  attended  by  suooess,  and 
the  Zr-nith  niatle  somi»  nofnblf  aieonts.  But. 
unfortuniitely,  tho  a'^ronnuts  relied  too  much 
on  a  new  means  of  inhaling  pure  oK^een  for 
compensating  the  rarity  of  the  cont;uni'<i 
in  eadi  do««o  of  air  introduced  into  the  lung» ; 
and  on  one  occasion,  when  the  Zenith  was 
na\'i);atini;  an  upper  levH  of  the  air.  two  of 
the  travellers  were  found  to  bo  dead.  The 
causo  of  this  nataxtrophe  had  for  vpsth  been 
considered  n myatety.  hut  nxvntlv  it  has  been 
eXplnined  by  ^ovm*  ineiflentj*  e^iniicx  t.-il  with 
the  bulloon  races  held  in  Furis  on  the  occasion 
of  tho  last  ezbibitteo. 


Omp  of  thf  rnnipptititms  wn.s  for  .ilfitiido 
reache<l,  sm<i  the  pnz»  was  taken  by  two 
aeronauts.  M.  Balsan  and  M.  Louis  Oodaid, 

who  had  {moun-d  a  hn^  nf  oxv^mi  .hkI  used 
it  in  tliu  upper  part  of  tbe  trip.  The  process 
which  proved  fotal  in  tho  Zemth  OBtaatrophe 
had  become  usual  in  (ierroany  and  in  Enghmd 
as  exemplilicHl  by  the  succensful  a.'icent  to 
nJor»  than  8,(K10  metres  by  M.  -\rtliur  Benson 
and  Mr.  Pereival  Spencer. 

On  (he  r!rr:i<!inn  of  (lie  HiHoon  rsie«'  for 
altitude.  M.  Louis  (iiMlard  had  |daced  in  his 
mouth  the  pipe  of  the  oxygen  bag  when  be 
reaehe^l  tho  mwlemte  altitudr-  of  -l.tMHI 
metres;  but  M.  IhiJsaa  refu>iied.  saying.  "  It 
will  be  time  enoi^eh  to  begin  the  inhalation 
when  I  commence  to  feel  un«i-sv.  Then  M. 
Uodsrd  continued  the  throwing  of  the  ballaiit. 
and  soon  the  aeronaitts  reached  the  realty 
<lanj;erous  level.  But  then  (imlartl  saw  that 
bis  finend  wa^  tuniinp  pale  and  fainting.  He 
hatl  hc«>n  taken  by  surprise,  and  could  not 
fiml  till-  presence  of  mind  recjuiri'd  for  puttint; 
tb<'  ill  lii*;  nioi;fli,       Tlnii  M.  (lodanl 

runhetl  at  him  and  phiced  the  pipe  in  his 
montili,  employing  considrrsble  force  in  intro- 
iliii  iii::  it  into  1ii\  li|>-,.  M.  n;its;iii  noou  re- 
eover.'il,  the  first  dose  of  pure  oxygen  having 
prodnced  the  known  effect,  and  be  war  qulto 
ri^ht.  Hut  this  took  a  little  tiiiic.  and  during 
the  inter\'al.  M.  UodfunI  had  not  uts«d  tlir 
inhaling  pipe,  so  he  turned  piUe  and  fainted 
and  would  h.iM-  Ix'cn  lost  if  M.  liidsan  had 
not  ri'uii>  r>  il  iiiui  the  very  service  he  ha<l  re- 
ceivi'd  from  hiru,  Theso  incidentn  cannot  b« 
disrefpirded  in  the  history  of  the  Zenith 

Catustrophe.  Tlie  aieronauts  dioulfl  have 
coiuuieiiced  t4>  inhale  the  oxygen  at  the  firtit 
feelingt  of  inconx-enienoe.  and  have  not  waited 
until  it  h.-iMinii-  impoeaible  for  them  to  make 
use  of  the  process. 

In  c!onfVH|uenre  of  the  Zonith  ontastrnpbe, 
a  meniU-r  of  th"  Societe  Franoaise  atsrted  a 
si-heme  for  buildiu);  a  gliiss  cage  wherein  the 
aeronauts  .should  be  located  so  as  t4»  be  pn'- 
served  a^.iiiist  t'u-  tnortal  t'lfi'ct-  of  the  rarity 
tif  the  air.  Tins  proposed  wa.s  subuutterl  to 
close  inve^itigation  by  n  special  committee, 
but  it  was  found  after  careful  oaloulation  that 
till'  fjiij.i  was  too  hesivy  for  hoinp  r.-irri^d  nf 
such  a  distance  from  the  earth ;  as,  for 
instance.  Mr.  Glabber  readied,  so  the  pro- 
imsjil  wa.s  rejected.  Last  yoiir  another  mem- 
ber made  a  new  proposal  to  device  a  diving 
stdt  or  aerial  Mnphsnde.  He  scheme  has 
been  receivi-d  wifli  favour,  audit  is  now under 
exajiiiuation  :  but  it  is  doubtful  if  one  could 
e\  er  get  rid  of  several  disqualifimtionK. 

The  Zenith  ratastropho  vas  n  Uadc  spot  in 
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the  hibtorjr  of  the  Societo  Francaise*.  It 
ooUeoted  funds  for  erecting  «  monument  to 
thr>  mi-morv  of  the  illfated  apronaiits  and  for 
giving  canip«>nNntion  to  their  faoiilitw. 

The  Zenith  'halloon  itMlf  was  wnt  to  the 
Cont*on*aton'  nf  Art<!  as  a  rolic.  Tliis  start- 
ing of  a  scheme  for  collecting  aerial  obscrv*- 
taon  with  ballmuKmontes.  WM  tmsrfemct  to 
Herlin,  where  a  splendid  series  of  75  asoents 
have  been  executed,  and  their  r-^stilts  pub- 
linhed  in  three  quarto  volumes.  odito<l  at  the 
expense  of  the  Emperor  of  (iermam-.  ^fiiny 
^<*ientif^c  ascents  wen*  niadi»  in  France,  bu( 
in  rcgtilar  .series  to  be  compared  with  thow 
of  Mr.  Glaisher. 

TTie  Frenoli.  Ilo^Tf>^-rT.  di^rovond  now 
means  of  exploring  the  atmosphere.  MM. 
Heimite  Rtid  Bewioon  first  eonoeivi>d  the  idea 
of  sendin;;  np  ballonrsonde^.  wliirh  meaiiH 
bailooiui  carrying  up  cielf-r«gi»tehug  apparatus. 
TVw  ezperimente  h»re  been  carried  out  with 
a  ^at  Nucc'SK ;  »a  great,  in<lt»<d,  that  an 
international  coininisKinn  was  fitarteil  for  con- 
trolling the  aeoding  up  of  ballon-Hondes  front 
different  parts  of  Europe.  In  tboHo  intiT- 
national  siscents  fhv  fire  li'julin;:  Powfrs-  nf 
'Curope  are  n?prvsente<l :  Austria,  France, 
Germany.  Rumia  and  Great  Britain,  the  latter 
briri^;  r  'pn"'s'"i<''il  ^fr  Patrirk  Aloxnndor. 
one  of  your  keenest  ineinlKT^  for  the  progiVK.*) 
of  aeronanticH. 

TTiis  A^^fK•illtion  is  very  pro-peroiis.  t-lie 
aacenta  of  the  ballooua  are  taking  place  once 
a  month,  and  the  nnmher  tof  them  is  in* 
creasing.  On  the  lust  sending  Up  on  the  7th 
March  last,  not  less  than  12  wen>  sent  up, 
and  of  these  12  only  one  had  not  been  rtv 
covered  »  few  dnira  after  the  aaoenta. 

A    grciit    improvement    on    ttif  ori>;inal 
M;heiue  hm  ba^n  realised  by  M.  Teiserenc  de 
Bort,  the  Director  of  the  Trappea  Obaervatoij. 
Tn  t.  hi  of  using  silk  bidloon-  of  'W  to  4(K) 
cubic  niotreM  as  Messrs.  Hi>rmite  and  Bemui* 
eon  did.  he  ia  sending  up  pap^T  bolloona  of  60 
cubic  HMJtres,  which  are  a  tninicle  of  lightness. 
In  filling  thera  even  with  ordinary  coal  gas  he 
aend8  up  hia  reglstertng  appuratUB  to  the 
hei)^t  of  101 .000  metres  or  more.    Btttt  for 
tho  <j»wes«  of  tl>e  operation,  it  is  necessary 
not  to  expose  therse  frail  and  light  fabrics  to 
the  tearing  power  of  the  winds.  Conse- 
quently.   M.  T('is<'n-no   di'  Horf   invented  a 
ahade  which  can  be  pivoted  so  that  the  open- 
ing ia  alway*  oppoaed  to  the  wind,  m>  that  the 
starting:  is   mIw.ivs   sjifi-   nndrr   imy  iln-uni- 
ataoce.    It  ia  too  soon  to  review  tlio  vitrioua 
results  obtained  throuji^  this  method,  which 
is  to  develop  gradually  all  round  the  woiid, 
and  to  last,  certainly,  longer  than  the  pmaanfc  > 


century.  But  it  may  be  said  to  be  to  the 
credit  of  your  gre»»t  countniuan  that  de- 
spairing to  wn^st  a  hiiiln-r  Ifvel  record  than 
that  secured  by  M.  (ilaisher.  the  French 
aenmatita  resolved  to  bnild  another  Glaiaher 
in  st«>ol.  aiul  in  glass,  and  in  copprr,  who  ran, 
without  danger  of  t<uffocatiou  near  the 
frontier  of  the  pure  ethereal  medium,  rsport 
ever}'  one  of  his  observations  bjcuiTea  tmoed 
by  an  unfailing  hand. 

The  International  Committee,  against  my 
own  opinion,  are  ana^ging  for  sending  up 
with,  the  htdlans-sonde<  a  certain  number  of 
ballons-niontes,  in  order  to  control  their  ob- 
servations at  lower  leiveb.  It  is,  however,  in 
my  opinion,  almost  useless  to  employ  eye 
obser^'ations  for  controlling  mechaniotl  re- 
cords, llien  are  strict  Kmits  to  the  suaoep- 
tibility  of  the  human  eyi>  mul  <jui(krje«s  of 
impreshion,  even  of  »  Glaislier;  but  tJiere  is 
none  to  the  velocity  and  delioacy  of  »  ngister> 
ing  appamtus,  especially  when  piioteigpapby  ia 
employed,  as  is  poHmble  in  'many  cn-ses. 

Thotigjh  I  speak  thus,  I  am  not  an  ad\  enwj)- 
but  an  advocate  of  the  sending  up  of  hallonf»- 
montf  ^  utuIiT  som<»  rimmi'itnnrcs.  Tliere  an* 
ho  many  fitscmating  phenomemi  to  be  observed 
in  balloon  exouisiona,  that  it  ia  to  be  re>- 
Lrn  ttiwl  that  >o  many  occasions  ;ire  last  fcM-  in- 
specting the  celential  bodies,  because  obwrvers 
confine  their  exertions  to  the  mading  of 
b;inimeters,  tlit  niiomottiN,  and  hygrometers, 
which  can  be  done  as  easily  by  proper  mechanism. 

A  griNit  path  h:i.s  been  opened  out  throu^ 
(he  initiative  taken  up  by  M.  .lanaaen,  the 
illii-^t  rioiis  dirfH  tor  of  till  M.-iidon  ()h-en'ntnrv 
In  he  s-nt  oliservers  for  the  tirst  time  to 

look  after  the  November  displays  of  the  fM- 
ing  stars :  and  this  step  was  only  the  b«'- 
giniiing  of  the  forthcoming  uuuierotiH  applica- 
tions of  the  balloon  to  astronomical  purposes. 
It  is  to  lie  (Icrply  ri'LiH'f ti^l  that  tJu>  occasion 
of  tito  hour  was  lost,  and  that  the  Pcntean 
Star  was  left  without  anyone  making  »  balloon 
ascent  to  witness  the  \ariations  of  ita  li(^t 
when  clouds  obscured  its  view  from  ol>s'^rv»T-i 
on  the  earth.  For  this  indifference  and 
neglect,  the  asttronomers  of  the  pre^nt  time 
will  have  to  bear  the  rr  pnMch  of  posterify. 

After  the  delivenr  of  this  address,  H.  De 

F'onvielle  exhihjfod  to  the  meeting  a  Iar;;e 
collection  of  oxccllont  photographic  lantern 
slides,  descriptive  of  the  progress  of  aero* 
nantii  s  in  France ;  and  amongst  the  moat 
striking  w«>re  a  series  descriptive  of  s«»|f.rc- 
eording  apparatus  oonnected  with  the  ballon- 
sondes,  and  a  line  aeries  of  views  representing 
the  Vineewiee  competitions.     Ho  also  e» 
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hiliit<>(l  HnomatoKraph  pirt»ir«»«  of  M.  Santos  I 
Dumont's  na\ii;ablo  ballonn,  wliicli  wrro  n^- 
ceived  with  much  applause.  Tlio  oxhibition  > 
of  tho  rinoniatopraph  films  which  ha«l  bfoii 
U'lit  by  M.  Santos  Dumont.  wax  rvntltTod 
possibli'  by  the  kindness  of  Mr.  Paul,  who 
goiiorously  placed  at  the  disposal  of  the 
Aeronautind  Soeiety  his  exc«>llent  cinemato- 
graph appiratus,  and  personally  att4>nded  to 
its  nuinipulation. 

Tlie  Cmaiiiman  :  Ladies  and  (lentlemen.  1 
think  you  will  ayree  with  me  that  we  have  to 
n'titm  otir  wry  coniial  thanks  to  Mons. 
Wilfnnl  de  Konvielle  for  the  trouble  he  has 
taken  in  coming  over  fmm  Paris  to  nddn'ss 
us.  ami  1  oii^ht  to  mention  that  by  an  un- 


The  rpHolution  was  adopted  with  acchiW 
tion. 

The  Chairman  :  Mr.  Charles  (•roonihridge. 
ft  meml)er  of  the  .\eronautic»l  .Soc-iety,  ha<l 
intended  to  exhibit  his  new  prop.^ller.  but  un- 
forttniately  nn  acci«lent  has  happened  and  he 
will  not  Im'  able  to  do  so:  I  will,  tlierefore,  ivsk 
Mr.  Bnice  to  bt*  gcMxi  enou^jh  to  sliow  his 
meteopar.u'hute.  a  new  instrument  for  investi- 
pitin^  the  upper  atmosphere. 

THE  M  KTK< )-rA RACHUTK. 
Bv  E.  S.  Bni'CK. 

.Mr.  Iliir(  K :  This  appanitus  called  the 
ni(<t«H)panichuto,  is  very  simple  in  form,  but  I 
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fortunate  accident  he  lost  the  pjiper  which 
he  inteiidetl  to  read  to  us  this  evi^nin^.  and 
the  coiise(|uenct<  is  that  ho  hats  b«««»n  employ- 
ing ihinisclf  for  nu»ny  hours  to-day  in  en- 
deavouring to  repro<luci'  it.  We  all  know  the 
ditficulty  timt  he  would  be  in  under  any 
circumstanp«»s.  but  for  a  gentleman  who  is 
addn*s.sin^  i:s  in  a  foreign  lani^uafte  it  mast 
III"  indeed  ver^•  trjing.  I  ask  you,  th«'refore. 
to  pjiNN  the  following  resolution:  "That  the 
coniial  thanks  of  this  m«H«tini;  l)e  offeree!  to 
Mons.  Wilfred  de  Foun  ielle  for  his  very  inter- 
est in^;  paper  on  '  Aerr»nautics  in  FrBn<»,' 
ami  for  the  view  of  the  photoj^^tphs  ami  the 
cinenMti>vcraphs  which  ho  has  been  kind 
enough  to  exhibit  to  ns." 


think  it  will  add  considerably  to  the  practical 
use  of  the  ballon-sonde  irf  whi<'li  Mons.  de 
Fonvielle  has  t«>ld  us  ho  much  that  is  intert^st^ 
ing  this  evening.  .\s  you  will  have  umli-r- 
stoinl,  the  ballon-sonde  at  the  present  time  is 
s»'nt  away  with  the  reconlinj;  instrument. 
Thes«»  riMMirtlinj.;  instniments  are  very  expen- 
sive, and  it  is  a  chance  iis  to  whether  they 
are  ei  er  n'CoveriMl .  As  a  matter  of  fact,  one 
sent  up  very  lately  fell  into  the  sea.  but  1 
believe  I  am  ri^ht  in  stating  that  the 
apparatus  was  n*scu<Ml.  Tlie  met«>oparachute 
is  n  device  by  which  at  any  moment  we  chooKo 
to  fix  bi'forehand,  we  can  bring  down  to  the 
I  I'arth  the  recortling  instrument.  If.  for 
'  instance,  we  want  it  in  ten  minutes,  or  halt 
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an  hour,  or  an  hour,  we  can  set  this  clockwork  i 
arrangement  so  that  it  will  relsBM  the  metw  ' 

punichute  nt  thi*  given  time  and  it  will  bring 
down  the  recording  instrumenin  in  n  gentle 
manner  so  that  they  will  not  be  broken.  For 
this    we  depend  upon  the  principle  of  the 
pnmrhntp,  a  principl(>  win'ch  has  Wen  verj- 
much  neglected  and  which  ainiply  depends  . 
upon  (he  reKistanoe  of  the  air.   I  am  now  [ 
goin^  in  haul  the  nppnmtno  up  tn  the  top  of 
the  room  together  with  t}ie  model  parachute 
and  themometer  attached,  and  jon  will  Me 
when  «f  si><  if  to  a  certain  time,  the  panichutt' 
with  its  freiglit  will  dewend  at  the  given 
noment.    This,  of  oonne,  ie  the  appantus 
in  a  rough  form.    We  have  a  mnn<  s{)ecial 
airangwient  when  we  wnd  it  up  with  the 
balloon.    (Gxperiment.)  I 
Mr.  Brihf.  affnrwards  exhibited,  in  action,  j 
n  nifiili'l  fit  a  navigable  baJloon.  wliich  illux- 
tnitod  how  balloouK  could  be  j»t*>ered  in  a  , 
onlm  attnojfibere.     The  eaperiment  was  te-  | 
rMvi'il  with  much  itppliiusr.     H<>  alsn  vhnworl 
on  the  screen  a  series  of  photographs  illuK-  . 
tnitinii;  the  trial  tripa  of  Coont  ZeppeKn*K  I 
airnliip. 

The  Ohaikua.n  :  Tliin  eixda  onr  prugramme,  , 
ladies  and  Kentlemeti,  and  we  thuik  joo  for  I 
ynur  uttondance  here  and  for  (he  way  in 
which  you  have  shown  your  appreciation  of  | 
the  exhibits.  j 

Sir  Hiram  Maxim:  Ladies  an<l  (ientlemen. 
I   lM«g  to  move  a  vote  of   thanks  to  our 
Chairman  for  the  able  manner  in  which  ho  , 
baa  conducted  tiie  huainew  of  tlie  eveninR. 

Mr.  E.  I'.  FRim:  I  have  mnoh  pleaetnrein  . 
i^conding  that.  , 

The  CRAiftMAn  having  adcnowledKed  the  ^ 
vote  «f  thanin,  the  pRioeeding»  terminated. 


Echoes  of  the  Siege  of  Pahs. 


In  reference  to  M.  Wilfred  de  Fonvic^le's  ; 

recent    i  i'  'o  England  to  addrosH  the  Aoro-  , 
nautical  >Society,  the  "  Daily  News  "  published 
the  fbllowini;  intereeting  article  whidi  ia  re- 
printe<l  below  by  kind  penniasion.  of  the  editor 

of  the  "  Daily  News." 

M.  Wilfred  de  Fonrielle,  who  last'  nigbt  ad- 
dreeeed  the  Aenmaotical  Sodety.  tn  the  Rail  i 
of  the  .Society  of  Arts,  is  a  man  with  ,i  past, 
of  which,  however,  be  uihhI  feel  no  shame. 
Not  only  in  he  eiX'-Fk«tadent  of  Ln  Societe 
Francaise  de  Navigation  Aerienne.  but  he  was  ' 
Me  of  the  first  entrusted  during  the  aiege  of  i 


Paris  with  the  organisation  uf  the  balloon 
wrvioe  from  tlie  oapital  to  the  provinoee.  In 

pn^vioiis  year*'  ht"  and  MM-  Flamniarion. 
Eugene  (iudiml,  and  G.  Tissandier  had  seen 
with  apprehension  the  nef^eot  of  haliooning 
by  the  Frvnch  (tovemment.  They  did  what 
priviHf  oplo  could  to  fill  the  void,  but  still 
they  lam«»m<Hl.  Since  1704  the  countiy  of 
Ifontgolfler,  the  land  claiming  to  be  the  birth- 
place of  aerial  navigation,  had  not  poRse«8>e<l 
an  Aerostatic  .School.  Quelle  honte!  When 
the  war  with  Germany  broke  out.  M.  de  Fon- 

viclli"  mill  M.  Ti^-aiuliiT  ofTonnl  to  arrnnipjuiy 
the  army  of  the  Rhine  with  captive  balloons, 
niey  were  not  even  answeml.  As  the  latter 
gentleman  drily  remarked.  "  General  l^elKvaf 
was  determined  to  depend  on  bi»  own  genius. 
He  would  not  have  known  what  to  do  with 
ballootifi."  The  fJoveminent  of  the  4th  Sep- 
toml'i  r  ^iidw.  <i  a  'lifferent  spirit.  On  the 
iJOth  of  that  ujonth  tlie  Paris  Past  Office  could 
no  longer  comrounicate  with  the  outer  world, 
and  tliri"'  day-^  Intfr  thi'  fir^t  halloon  of  the 
new  ser\-ice  went  up  from  the  capital.  M.  de 
Fonvielle  made  the  Hiirtieth  aaoent.  with  four 
rompanioijs  Hi-  lia'l  lu.  aiit  to  iiso  the  cap- 
tive balloon  of  the  Exlnbition  of  1867»  but 
was  luokfly  disappointed.  It  split  when  filled, 
the  inlk  having  no  doubt  rotted.  Halded  to 
thi»  •ground  that  the  rent  mi|^it  be  mended, 
th«>  iiix'iit  givs-filh><l  bag  escaped  from  both  net 
and  <'nr,  rose  into  the  air.  and  fell  between 
the  Frcnrh  ami  (;<mian  lines,  where  it  be- 
came a  captive  in  earnest.  Had  M.  de  Fon- 
vielle Rene  up  with  it,  he  mif^t  not  have  lived 
to  sp^ak  laKt  night.  "Hie  loss  <»U!<ed  him  to 
use  L'Egalite,  with  a  capaoity  of  3,000  cubic 
metres,  or  nearly  4.000  eubio  yarda.  Filled 

at    the     Vaugiranl     fla.-    Wnrks.  T/Ejjalita 

ascended  at>  tea  in  the  morning  of  the  24th 
Kovember.  and  in  four  hottia  and  a  qurter 

touched  ground  at  I.ouvain,  Belf^m,  re- 
markably rapid  and  sueeessful  pjvssage.  M. 
de  Fonx  ielle  did  not  r«>tiim  to  Paris  while  the 
siege  la.ste<].  Tlio  (Jermans  would  not  let  him. 
But  the  .servici*  he  had  lielp»'<i  <<>  form  con- 
tinued triumphantly.  .Si&ty-four  balloons  left 
la  ville  Inmiere,  the  last  a«ei>ndinR  on  th»  9Bth 
.'anuarv.  1^71.  Thi'V  took  in  additinn  to  thf* 
aeronauts,  91  luunan  passengers,  carrier 
pigeon*,  and  3.000,000  letters,  weighing  about 
22.000  Ibn.  Of  the  Cyi.  five  were  c«p*^ired  and 
two  loat  at  sea.  with  their  passongers.  It  m 
a  record  of  which  t^e  men  renponaible  rain^t 
well  be  proud.  e>pe<'ially  ns  the  aeronauts 
were  fhielly  stihirs,  the  number  of  experts 
l>eing  insufficient.  The  CJermans  did  their 
best  to  hinder  the  balloon  service.  They 
watched  constantly  for  the  airehips.  WtWr 
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ever  they  ^aw  ono  tlipy  t^^'lographoil  to  tlx-ir 
posts  in  the  direction  it  was  toldng.  Krupp 
nude  »  apeeial  gnn  to  fir»  nt  bnlloonB,  and 
iDore  than  om-f  tlio  i'Ikmhv  fami'l  them  within 
rifle  range.  A  large  share  of  this  kind  of 
excitement  fell  to  GambettA.  With  his  secre- 
tury.  Spuller,  and  the  aeronaut.  J.  Triehet,  he 
loff  Paris  nil  (11. •  7th 'Oct oh  t.  1H70,  making 
the  tifth  A<«cent  during  the  !>iege.  The  balloon 
lacked  lifting  power.  GrominK  the  German 
hnes  near  St.  Denis,  if  wa--  only  1  .f>00  fort 
above  ground.  Cannon  balls  and  rifle. bullets 
mnn  unpleasantly  done  to  the  traTellen. 
Tlier  thrt-'w  balla.st  urerb<mrd,  and  escape<l. 
but  shortly  afterwards  tnismanageniont  brought 
the  balloon  rapidly  to  earth  not  far  from  a 
Oeiman  pont.  Out  went  more  ballast,  and 
o?iP*»  iij^n  the  hope  of  Frnnro  rn^r  wiperior 
to  misfortune.  Pai^sing  near  Creil  at  a  beigjit 
of  only  680  feet.  Ma  balloon  was  seen  by 
5i>l«lien»  of  WurttimhoTL;.  Tliov  mti  tn  fheir 
rifles,  which,  luckily,  were  stacked,  (•sunbetta 
and  bis  oompamonn  spied  the  danger.  Sacri- 
ficing more  bnlla^t,  they  mounted  to  a  height 
of  2.500  feet,  fdlowwl  by  a  fusillade  which 
did  some  txjllinf;  damage,  one  of  the  Diota* 
tor's  haoda  being  grazed  by  a  biillet.  A  third 
time  they  were  fired  at.  It  wn»<  itf^nr  Mnnt- 
<li<lier,  and  under  circumHtrtuws  which  Neenietl 
to  suggest  that  the  Germans  bad  shots, 
nio  biillnrni  hiid  Ruuk  ncnrlv  fo  the  ground, 
and  could  »io4  be  rained,  for  the  precious 
balluit  had  all  gone.  A  party  of  the  enemy, 
cnmpofl  on  tli,  ,1  if  l  irta  of  a  wood,  made  a 
target  of  it.  but  in  vain.  Parsing  over  flu* 
wood,  tho  balloon  was  caught  by  the  iipp<-r 
biandies  of  an  Mk»  and  (•ambettn's  aerial 
voyage  came  to  an  end.  With  the  help  of 
some  poaiuints  he  alighted,  and  reached  Mont- 
didier,  whence  he  went  to  Amieoa  to  paas  the 
night. 


Notable  British  Balloon 
Ascents^ 

fir  PitRctVAL  Spbncsb. 


After  a  series  of  balloon  ascents  ozt«ndtug 
over  Many  yi>ar!*,  I  may  tndy  say  that  each 

new  aspont  iiiaili'  differs  in  some  numner  fmm 
previous  ones.  an«l  new  iiUrn-s*  and  new  ex- 
perienooH  alwiu-.s  awiut  the  a'-rial  vo5rager.  It 
wa^*  in  1S5JH  that  1  hud  th«»  pleasiiro  of  nnr  rmi 
panying  Mr.  Ueoi^^e  Griilith  on  a  baJtuon  (rip 
from  the  dysta]  Ptalace  to  Franoe.   On  the 


.3rd  of  February  wo  mndf  our  fir^t  attfmpt, 
the  day  waa  dull  and  the  balloon  was  rapidly 
wafted  over  Chatham  and  Ganterbory;  all 
drear  and  gloomy,  and  though  the  course 
of  the  wind  was  such  that  we  could  have 
'  spe«*(lily  crossed,  we  could  not  hope  to  obtain 
photographic  roconls  of  the  voyage ;  an«i, 
therefore,  landed  in  F^ngland.  and  made 
another  attempt  on  the  8th  of  the  f>amo 
month.  On  this  occasion  a  bright  sky  and  a 
brisk  bivrzr  pavo  promi'^e  of  a  fine  trip,  and 
HO  it  proved.  At  heiglits  vaiying  froin 
double  that-  of  Snowdon  to  but  a  few  hnndrsd 
f<>««t  we  continuiHl  our  course  over  lanil  ami 
soa  to  Verehin.  in  the  Pas  de  Calais,  my 
companion's  n^cord  of  which  was  set  forth  in 
print  in  "  Pearson's  Magiixine "  illustrated 
with  hlmk«  tniidf  from  the  photos  we  senired. 
We  traveile<i  at  thirty  miles  an  hour,  and 
easily  landed  in  four  hours  after  our  start. 

Hallfxin  ;v^r"nt';  for  the  instruction  and 
entertiunment  of  \  isitors  have  for  many  yeoni 
formed  »  feature  of  the  pragnunme  of  the 
.\nnual  (Jala  and  Flower  SIiow  held  at  York, 
no  less  than  six  ascents  being  made  during 
the  three  days  of  the  Show.  Parties  of 
passengers  are  made  up  for  each  hnllocm.  and 
some  delightful  trips  over  the  Yorksliire  wolds 
result.  1  have  .s<>cur*N|  some  of  my  finest 
balloon  photogi-aplw  in  the  clear  Jiir  of  York ; 
(hat  of  tlic  City.  Minster,  and  Old  Wall  luiving 
been  ;Urcady  published  in  this  journal. 

Whilst*  these  right-away  bidloon  ascents 
fmni  the  mn-.t  pl(>a-<ant  and  undoubtedly  the 
practically  best  form  of  boiloomng,  the  o^tive 
balloon  has  come  more  to  the  front  for  use  by 
naval  and  militani'  folk,  .Seated  in  thr  car  of 
a  balloon  held  captive  by  a  stei'l  or  hemp 
cable  the  >.oldier  can  spy  out  the  country  for 
miles  round,  and  it  is  only  necessary  to  men- 
tion tho  eulogistic  divpntchr-?  from  tho 
genemls  in  the  recent  -South  Afri(*an  miUtar)' 
operations,  t»  show  the  valuo  in  which  the 
balloons  woro  hold.  For  navnl  pnrpn.se**,  the 
Kaiior's  range  of  vision  can  be  va-stly  extended. 
The  horiaon  no  longer  need  remain  but  a  few 
niilos  away.  At  l.OTH)  feot  thou><u)dH  of  .s4|uart> 
milee  are  within  range  of  vision.  Whilst  the 
navat  authnriti«M  have  not  yet  adopt4>d 
balloons,  it  is  worthy  of  record,  that  Lieutenant 
H.  O.  .\mold-FotNlcr  atid  other  officers  of 
H.M.S.  Vcnuin  '"  <-onducled  experiments 
with  a  suitable  balloon  at  Portsmouth  last 
year.  Tliey  made  tlu>  livrlrn'jt'n  gji-s.  inflated 
the  balloon,  and  8ucce  -ilod  in  obtaining  bird'<«- 
eye  views  of  the  whole  of  t'he  harbow'  and 
fortififatuiM-. 

At  the  Kritish  Association  meetings,  for  the 
last  IJiree  years,  I  faavo  made  ascents  with 
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tbe  llor.  J.  M.  Biicou.  whose  ezp^rimenta  in 
iiijd*air  have  revivfid  the  Bctentifio  interest  in 

tJio  subjwt.  Not  only  tho  records  of  duHt- 
count«Ts.  hygrotnotvr' ,  nml  air  samplorj  hn^ 
Mr.  Bacon  obtained,  but  he  has  also,  cither 
at  Brintol,  Dover,  Bradford  or  Newbury, 
mrrit'il  on  ♦^xp:»TiTnf>Tif ^  witli  ;ipri:il  bombs, 
wireless  telegraphy,  and  collupsing  drum 
signals.  The  bomlM  oonriiit  of  a  oartridire  of 
pincotton  which  !•<  Mi^pcndiHl  some  hundred 
feet  beneath  tlie  car,  and  ignited  by  pressing 
the  buttoB  of  an  electric  hatfeiy  in  the  oar. 
A  terrible  explosion  nvKults.  the  balloon  and 
air  arp  shaken  with  its  force,  and  loose  por- 
tions of  twiue.  paper,  etc.,  which  may  have 
accamalated  on  the  hallooa  are  loosened  and 
flutter  down  to  the  car,  but  the  nni-^f  doe^ 
not  hurt.  After  a  lap^  of  about  a  quiirtcr  of 
a  minute,  the  exact  length  of  time  in  care- 
fully not^d,  the  echo  r.  tiiriis  from  the  earth, 
and  reverberations  continue  for  some  time. 
Eehoee  frotn  the  earth,  and  from  dooda 
and  unseen,  are  the  object  of  the  obKer>'ii- 
tions.  Tile  wireless  t4>lejiraphy  experimenfv 
such  as  were  carritnl  out  frotn  Bradford  to 
Sheffield,  on  the  KHh  September  hist,  consist 
of  firkiiiLT  in  the  car  ""inio  throe  hundred 
pounds  weight  of  telegraphic  instrumcnt-s.  and 
hanging  a  pendent  wire  from  the  balloon.  A 
wire  also  nms  up  a  len^hy  \)<y\o  r\x<  <]  in  the 
grounds  at  tho  point  of  start,  and  by  this 
means  communication  is  maintained  between 
tlie  eiurtb  and  the  bollooiL  a«  it  fl<mts  away 
into  the  tlistance.  These  experiments  were 
a  proMwmccd  .success,  and  avS  kucIi.  warrant 
flirt  h»»r  investigation.  TTie  cdlnpsinj;  drum 
vii;ii;\|s  are  :i  Tuejins  of  comniunicatiii^  Ut  ihe 
earth  from  tlie  balloon  an  the  country  is 
passed  over.      The  drum,  when  open,  is  a 

conspirtioiis    dliierl  ii    liin^:^    friMn  the 

balloon,  and  is.  c:u>ily  aimt  and  opened  from 
the  car  by  a  string.  Anyone  understanding 
the  Monse  Code  can  read  the  niessiincs. 
Whilst  po-ssinR  over  the  camps  on  Salisbury 
Plain  on  Aupiist  29tli  last,  mes^jiges  were 
flashed  up  to  tho  balloon  by  heliograph,  and 

rr'ph'es  «ont. 

On  (wo  occjisions  last  season  I  was  alirft  in 
terriUn  weather,  when  Rtorm  domln  were 
arnunrl.  and  when  linhfnin<:  A-ivImmI  ivrrv- 
where.  The  ascent  from  Newburj-  with 
Admiral  8ir  ESdmund  Freemantle  and  Mr. 
Bacon  and  his  son  has  been  >miphically  <le- 
scribed  as  in  "the  heart  of  a  thunderstonu." 
The  nioniing  had  been  fine,  but  at  the  hour 
of  the  :iMoent  clouds  cIomhI  in.  A  consider- 
able Witt  wns  made,  during  which  there  had 
been  rain,  thunder,  and  lightning.  In  a  lull 
as  it  were,  hoping  that  the  storm  had  passed 


we  ascended ;  but  no  sooner  bad  we  left  ihe 
earth  than  a  fine  Kpocimen  of  lightning-flash 
passcil  through  the  air  aheatl,  readiiug  from 
the  black  cloud  above  to  the  dark  earth  be- 
iioiith  us.  Then  started  hail,  mia,  lightning 
and  thunder  all  around,  and  after  pa.s.sing 
Hungerford  and  Savemake  Forest  we  decided 
to  get  down  out  of  it^  and  landed  at  Mari- 
bora^.  The  followitig  week— it  was  at  IlkBs> 
ton.  in  Derbyshin-,  vn  Augtist  B;mk  Holi- 
day last — I  had  another  similar  experience, 
which  has  not-  been  reported.  In  company 
with  a  local  gentleman.  I  went  up  in  the  calm 

beforo  a  storm.  We  soon  were  in  the  midst 
ot  such  a  scene  its  I  liave  dcsciibetl  above. 
The  storm  clouds  were  all  around  ever  .md 
anon  hurling  into  li^litiiin(»  fla^heB.  Tn  hjiii 
an  hour  wo  had  truvelU>d  to  Mansfield,  and 
de«toended.  Before  the  baHoon  hsd  been 
emptieil.  the  ston)i  wa^  upon  u-.  mkIi  a  sforni 
too.  Within  a  quarter  of  an  hour  of  the 
«it«rt.  tents  were  being  wrecked  in  the  grounds 
from  which  we  had  st^trted,  and  all  the  ftu^' 
cf  the  st«rm  had  burst  upon  them.  Tlie 
i  alloofi  ran  before  it.^  and  as  I  have  explHitted, 
had  descended  and  was  about  empty  before  it 
o\  ertook  ns.  Tlies«>  ascents  rniw  a  most  im- 
portant question  for  meteorokigists  and 
ballooaista,  namely,  if  a  free  bslloon  forms  an 
attraction  fur  li^litnini;  or  not.  Tlie  question 
has  been  asked,  but  I  have  not  yot  s^va  a 
natisfactory  answer. 

Of  balloon  trips  of  interest.  I  think  my 
Ooss-<'hannel  ones  most  worthy  of  mention. 
On  four  occasions  recently  lias  the  silver 
utr^'ak  been  crossed.  Of  the  first  I  have 
already  niiule  mention.  On  tho  second  iH-ra- 
sion,  accompanied  by  Mr.  Lawrence  Swinbuni, 
I  crossed  on  the  20th  December— almost  the 
shi)rt.*'st  flay  in  the  year.  but.  nm rrtheless. 
one  wliich  proved  bright  and  fine.  On  this 
oocaNion  we  wero  testing  iwils  and  dnigropes 
ovfr  the  wat^r,  and  .suwetHUnl  in  dirertin>» 
tli'«  course  of  the  balloon  from  tluit  of  the 
wind  to  an  appreciable  degn»e.  London  to 
Havre  in  four  hniii-s  was  the  n^-ord  of  that 
vnva'^i'.  Ai^^iin,  on  tlic  1*9(1:  .fnls-.  on  the  oe- 
Gision  of  a  Crj-stal  Palace  Kete  Day,  Mr.  C-  F. 
Pdiock  and  T,  in  the  Crystal  Palace  BsUoon 

of  3l5,<100  <'nbic  fc't  cqiaritv.  'billed  for  five 
and  a  half  hours,  over  Tunbridgo  Welb*. 
Hastings,  and  the  sea,  until  Fruioe  was 
reaohe<l.  Not,  however,  before  id?  b,i11jv.*t, 
hajis,  cloths,  and  even  the  grapnel  had  boett 
thrown  overboanl  to  keep  the  balloon  aloft. 
The  Frena  Camera,  however,  with  ita  faithful 
nH'onls,  was  kept  intsict.  On  the  l-'Jth  S»\p- 
fember,  Mr.  P.  Y.  Alextiuder  and  1  had  a 
<(peedy  trip  tnm  Dover  tu  Gmvulines  by 
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balloon,  carrying  a,  mcKMage  from  the  British 
Asioriation  in  Enfi^lanct  to  Scientific  Confrorra 
in  France.  The  "  Sketch  "  contained  an  ac- 
count with  photographs  I  secured. 

It  is  unoccessary  to  nioro  than  men- 
tion the  numeroiis  ballooa  aaoents,  pam- 
c'ntfo  fle>^ents.  a«-ent/<  of  fho  mnnntcr 
Fish  Balloon,  stiaped  and  doeoratcd  ao- 
eording  to  natun*.  made  by  my^wlf  and 
bn>thers,  fhrnu^hmit  (lie  length  and  bn*adth 
of  the  country'.  But  pcrhapn  T  Hhould  not 
etooe  tbU  pi»p«r  without  referring  to  the  new 
aeronautical  premises  now  erected  by  Messrs. 
C.  Ci.  Spencor  and  Sons  at  Highbury  Oro\  e. 
Here  is  the  only  .specially-<loHigucd  est«bli<ii- 
ment  for  th«  pirpom  in  this  country — vor 

chldinp  a  hal!  with  riin<><1  roof  suffirirntly 
lat^ge  for  the  inflation  with  air  of  tiie  large- 
siaed  balloonii,  in  order  that  th(>y  may  Im> 
exiiminml,  re-palre<l.  or  drie<I.  From  this 
establishment  tho  present  sea^^on  witnesKed 
the  advent  of  ei^t  fully-eiiuippeil  passenger 
balloons  with  aerunantA  and  a«8iRtant«  on  one 
day.  Four  of  thew?  were  to  nuike  simiil- 
tancoas  ascents  in  l«oudou>  ou  the  1st  May  on 
behalf  of  the  "Sun"  newspaper,  and  duly 
a-sfenflffl  with  ()1)s<  r\'«  rs  iti  the  e^ir  of  each 
balloon  from  West  Ham,  Barne;*,  the  Welsh 
Harp,  and  the  CTryNtal  Palace ;  whilst  the 
other  four  li  illnon-*,  used  for  the  purposes  of 
advertbentcnt,  left  for  Soutli  Wales,  where 
Ihey  also  aatiHfnctorily  started  a.sc.>nts  with 
parties  in  the  oar  of  each  on  the  Ist  May.  in 
(sinlilf,  Swansea,  Newport,  iuid  Pftntypridd. 
Tlius  it  will  be  ss^eu  that  there  are  anipl« 
facilities  for  the  future  of  balloon  inreHtiita- 
tion  in  this  coiintn-,  arul  with  tho  fvcr  Iti- 
crea^iing  interest  in  the  suhjuct,  no  doubt  each 
year  oif  the  new  century  will  bo  able  to 
cbronide  further  progress. 

PERCIVAL  SPBNCER. 


Angle  of  Incidence, 

By  WiLiiUB  Wjwgiit. 


If  the  term  "ani^e  of  inddonoe."  so  fre- 
quently used  in  aeruiiaiitir.d  di.«;cn<;Riniis,  ooiiM 

be  confined  to  a  single  ilefinitc  moMouig,  viz., 
the  ajigle  at  wbieh  aeroplane  and  wind 
actually  meet,  much  error  and  confasion  would 
be  averted.  But  many  of  the  best  writers 
use  this  term  loosely  juid  inexactly,  with  the 
resnli  that  their  csatouktions  and  esphuMtiom 


of  pbenomcoa  arc  thereby  often  rendered  of 
little  value,  and  students  are  misled. 

If  a  plane  be  held  statiooaiy  in  a  horiamtaJ 

wind  (Fin.  1)^  ^ho  anv:U>  of  incidence  A  C  D 
will  be  equal  to  the-  uugk>  with  the  horizon. 
But  if  the  wind  have  an  upwanl  trend,  tho 
angle  of  incidence  will  be  increased  to  A  C  I)*. 
A  calculation  based  on  tho  as^sumption 
that  A  C  D  still  remained  the  true  an^e 

would,  of  course,  b«'  stTiou-ly  in  error. 

If  it  be  assumed  (Fig.  2)  that  the  wind 
moTM  from  I>*  to  C,  while  the  plaao  mom 

from  E  to  C,  the  angle  of  inoidenoe  wiU  be- 
come A  C  D'.  'I'ho  wind  having  an  apparent 
horizontal  speed  of  F  C+E  C,  which  ia  equal 
to  F*  C,  ai  compawd  with  a  Tertieal  speed  of 

D-  F,  the  wind  will  appear  to  strike  the  [ilane 
from  the  direction  1)3  C,  thus  making  its  angle 
of  incidence  A  C  Dj  instead  of  A  C  D>. 


Taking  still  anotlu-r  ca^e  (Fig.  3),  in  which 
the  wind  moves  from  1>^  to  C,  while  the  plane 
is  rising  from  C  to  C''  the  angle  of  incidence 
wilt  he  A  C  X.  The  horizontal  speed  the 
wind  will  be  F  C,  and  its  apparent  vertical 
speed  D'  F-C  -  X  F,  ao  that  the  wind 
I  will  apppor  to  strike  tho  phine  from  the  direo> 
lion  X  C.  If  the  plane  had  fidlen  from  C  to 
C  the  angle  of  incidence  would  have  been 
A  C  X\  since  the  vertical  luotioo  would  now 
hnfo  been  D*  F-i^C  C*««X<  F. 
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A  Wmly  of  the  foregoiiiK  will  leiul  to  the 
conclusion  thai  iii  onlor  to  obtain  the  anfxli* 
of  iiiciil<'n<'t».  it  is  first  n»H*os.siin'  to  know 
(•orr<'<'tly  (1)  tin*  ivnglo  of  tho  phuio  n  itli  thr 
homod  ;  (2)  iLe  hurisuiutal  sptHHl  of  the  win<l ; 
(3)  tlie  -rertical  opeed  of  the  wind;  (4)  the 
horizontal  >p«'oil  of  the  plane;  ('»)  tho  vertical 
speed  of  the  piano.  Now,  since  the  pro- 
Ittbility  oF  obtammg  five  coneot  sunultAneolM 
meastironients  is  voty  slight  when  theohnen-a- 
tion  is  t^iken  in  th<»  open  air,  an<l  sineo  the 
MKiring  angle  is  not.  supported  to  oxwod  three 
degreee,  it  is  evident  that  fHlenlations  basoil 
upon  oilmen  af  inii^  of  soaring  birds  «re  of  ex- 
oeediiigly  doubt tui  value. 

But  thcnifi:h  direct  at^^empte  to  CRk;ul«t«> 
tho  un^le  of  iiniiletio'  promise  littie  for  ac- 
cunicy.  another  method  remains  by  which 
approximately  correct' mults  may  b<<  ohtalned. 
Tlie  tables  of  I-an^ley,  l.ilienthal.  Chanute, 
and  others  give  with  a  nood  degw'e  of  ae- 
cunicy.  the  vtrtiral  eoni|>oncnt  of  the  normal 
pres>ur«'  at  all  ein<:les  and  speeds,  both  for 
plane-,  and  curve  d  ^nrfaees.  Now,  sine*'  the 
elements  ot  these  tables  arc  four,  viz.,  uri>u> 
speed,  angle,  and  Ifft,  it  follows  that  thrno 
faftoi-s  beinij;  knn>\ii  the  fnnrtli  may  readily 
bu  obtuinetl.  The  an^le  of  inridenee  nmy  bo 
oalcuhited  in  any  cane  where  speed,  lift,  and 
an*a  are  eomn)en.surabIo.  Of  these,  area  may 
he  obtaine<l  by  aetiuU  measurement.  Lift  is 
equal  to  wei>;ht  supported,  nnd  cnn  alno  be 
exactly  m«viHun»<l.  Sp<>««l  aloiir  ri'(|iiires  to 
be  eideuhiteil  at  lln"  iii^*;int  tlu'  ol)-cr\  ation 
is  made.  Thus  tlte  opportunity  lor  error  i). 
rrdiiceil  to  a  Hingle  item,  and  this  the  one 
tthieb  afff'f  ts  f|i.>  n  <ult  least  seriously  in  C';i.se 
of  a  .sli^it  error.  It  is  ea.sier  to  measure 
Bpeedn  than  anglee.  and  errore  are  lem  coatly. 
There  is.  of  enurse.  a  possibility  of  error  in 
the  tables,  but  the  renultR  hare  been  con- 
firmed by  the  experiments  of  independent  oh- 
MlTei^,  and  are  believe<l  to  be  substantially 
eorre<  t.  C'ldeulations  of  the  anj^le  of  incidt>nce 
bas«Hl  upon  this  plan  would  stsinvly  be  wi 
seriously  in  error  as  that  of  a  well-known 
writer  hasod  upon  observations  of  sojtrinf; 
gulls,  in  wincli  he  obtained  from  his  muo-sure- 
ments  of  angles  and  npeeds  on  angle  of  {nci> 
denee  whieh  csdied  for  iii  u|nvird  Wft  of 
neeriy  thr«'e  poundn  upon  a  two-pound  bird. 
Tt  was  h\%  idea  that  Uie  exceM  of  lift  wa^i 
«-\|>i-rid(Ml  in  niising  tho  bird  above  its  ori^imd 
level.  Tliis.  however,  is  searrely  a  Kalisfacton* 
explauidion  of  how  a  lift  of  three  pounds 
Could  be  appliinl  to  a  tw<i-|)onnd  bird  in  r*)n- 
tridi<'*i'm  of  the  law  that  :u-tion  and  rr  idion 
are  always  eijuul.  It  would  bo  more  reawn- 
able  to  assume  that  the  exceariTe  lift  never 


I   existed,  but  tliat  the  upward  motion  of  the 
!   bird  ktpl  the  angle  ul  ijvcidence  (Fig.  3)  re- 
dueed  to  a  jraint  where  the  lift  wius  just  equal 
to  the  bird's  wi-i^lit  all  of  the  time. 

If  iitudents  of  sierunautical  problems  wiU 
I  eouAtantly  bear  in  mind  that  (1)  area  of  snr- 

faee  ;  ('2)  weifilit  or  lift  :  i'^)  relative  spe 'd  are 
;  the  only  factors  concerned  in  det«rminiug  Uio 
'  angle  of  incidence,  many  errara  will  be  de- 
t«H'te<l  and  mudi  trouble  aaved.    It  is  dear 
that  a  bird,  iastead  of  possessing  full  control 
i>f  its  angle  of  incidence  (as  writers  wnnetimes 
jissunie).    is,   in    faet,    almost    poweriess  to 
ehangf  it.    Tlie  bini  is  realiv  it.self  controlle«l 
I  by  a  kiiui  of  automatic  governor,  for  a  gust  oi 
'  wind  which  tends  (o  increase  the  lift  is  lMli»d 
by  the  faet  tliat  the  weight  of  (be  liinl  is  not 
suihcient  to  furnish  the  required  reaction,  and 
'  the  bird  must  either  float  back  horisoRtally 
I  with  a  sp<>4Hi  «H|ual  to  the  ineredw  ill  the 
'   velo«-ity  of  the  wind,  or  it  will  involuntarily 
Ik*  raised  at  a  speed  sufficient  to  keep  its  angle 
t»f  inddence  at  a  point  where  the  increased 
lifting  pn'ssTin^  naftindly  due  to  tlie  inm^ased 
speed  wdl  l>e  exactly  c-ounterbalance<l,  Never- 
I  theles^  Idte  bird  can,  to  a  limited  extent, 
aff«H-t  its  area,  it.s  \vi'ip:!it,  and  its  sjj.cd.  and 
I  tbu»  iiulirectly  its  angle  of  incidence  aL<40.  It« 
I  area  may  be  rpduced  (and  its  angle  incffeaasd) 
by  partly  folding  Ha  WUl^,  but  as,  in  iu.-tmd 
I   pra(>t  tee.  a  folding  of  the  wingA  nlwayx  accom- 
j   p:inie»  an  increase  of  relative  velocity  (which 
produces  a  decrease  in  angle)*  ttie  foal  effect 
is  to  preserve  the  original  angle  instead  of 
eluinging  it.    The  a{)pareut  weight  may  be 
momenfiKrily  inomuwd  by  a  swlden  curve  in 
the  dircetion  of  motion,   in   whieh  cjuse  the 
inumuntum  of  its  body  ootii  to  produce  a 
cmtatfugal  fome  which  inorsasea  the  dowa- 
wartl  pressure  on  its  wings,  and  thiis  requires 
an  increase  in  the  angle  of  incidence  to  fonuHh 
tho  r^iuired  extra  support.    Speed  may  be 
eoiitrolle<l  by  inerea.sing  or  <K»rreasing  the  ele- 
vation of  the  binl  or  its  rate  of  fall.  Hut 
neii  •  ef  1  Ik-sc  ehange.s  in  sjmv<1.  ar«»a  or  weight, 
quickly  and  permanently  affect  its  angle  of 

iineideiK-e.    Tlie  bird  c.tn  at  will  \  ary  its  an^le 
with  tho  lionKon,  even  to  the  extent  of  tlirw 
htmdred  and  sixty  degives  in  less  than  a 
second,  as  wliiTi  it   turns  a  coinplote  -on»er- 
-  Kault  in  the  air ;  but  it^;  angle  of  incidence 
probably  does  not  vnry  as  much  «»  on** 
twentieth  of  tlwt  amount  in  the  .same  ease. 
It  is  very  important  to  distinguish  can^fiilly 
between  the  angle  of  incidenc«\  ami  the  .-uigle 
witii  the  lic)ri/.on,  as  the  latter  has  nothing  at 
I   .ill  i>'i  >'  to       witli  the  former.     By  lo'eping 
I  tlu*  distinction  carefully  in  mind,  the  student 
I  will  quickly  obtain  new  ideas  of  the  ooireot 
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fxpliiDHtioii  id  tbo  «ctioD  of  tiw  Penjuid  t^l 
uted  by  LilientJud,  Pilohor.  and  <%anut»; 
and  convct  tiio  Kei|iieiK-««  uf  ommb  and  effect 
in  m.'iny  oxpluiintioiiH  of  plii'nomena  whtdl 
iK-ciir  III  lU'ronautiaU  writiuj^s. 

Since  the  fomulation  of  a  prinoipio  into  a 
nil*'  oflfH  M>rv»'s  to  fix  it  in»n«  pmmimMitly 
iu  tltt«  inimlt  tlie  irrit4'r  vc*ulur»»>  to  uth-r  tim 
following: — 

Hill)'.  -Tlic  aiijilo  of  inciflt'iirtx  is  fixod  by 
ajva.  Wi>i((ht>  and  Hpt*^)  alone.  It  varies 
din^ctly  tuK  the  w»i^t.  and  unTerwiIj  aa  (he 
area  and  apcfd,  though  not  in  Mcaot  ratio. 


The  International  Balloon 
Ascents, 


April  I'Jtb. 

The  follovring  couulrien  juitied  iu  the  cxperU 
nuinta— Aastria,  FrmoM,  Germany,  and  Ruwia. 
The  nan)l>or  of  baltoona  sent  up  were  nineteen, 
fif  which  six  were  niannuii.  As  "  Nnture  " 
point«outiu  a  note  upou  tbuM  luteruaiiuual 
nseenta^  the  resulta  of  the  a4Ceat»  with  manned 
balloons  from  Berlin  and  Vienna  ba<l  a  very 
renuifkable  aiinilitudf.  At  Berlin  the  tem- 
perature oo  starting  was  a  0  C.  and -25  5  at 
an  altitude  of  5,500  metres ;  at  Vienna  it  waa 
.'  n  ;it  st.irtirit:  :ui<l  -  2.1'  at  !),-2i)H  nictn's.  The 
greatest  heij^ht  ulUiined  by  tbe  ballona  suudcs 
was  11,848  metre!  at  Chalaia  Mendon,  where 
the  temperature  was  —  fiS^'S  C.  the  next 
hight  jit  rccitrtl  w.i<^  11, OO)  metres  at  'IVapjies 
wbere  the  temperature  was  -G2  ,  and  the  third 
waa  lOtfiOO  metre*  at  Stcaiabufy  where  the 
temperature  waa- 54*^. 

May  14th. 

lilighleeQ  balluutiB  were  acut  up  from  Berlin, 
Stmmbarg,  'rrapp<'i<,  Cbalaii-Mendon  and 
other  pl  ices.  The  nioat  interesting  reMilt  waa 
that  ut  tilt'  one  sent  u]i  from  C'halais-Mendon 
and  which  iioit  been  noted  by  "Nature."  The 
temperature  at  atarting  waa  16>'*8.  2ero  waa 
recorde*!  at  ui.,  -50  at'J,G10  m.,and  the 

loweiit  temperature  —  55^*8  at  li,02a  m.  An 
invaaion  of  temparatore  nfterwarda  oeenrred, 
and  at  the  bigheat  altitude,  15,414  metreo,  the 
tliertiintiicter  regiatenvl  —  .S2  '2. 

1  he  aUieuco  of  aacenta  from  this  country  is 
to  be  regretted,  but  it  may  be  pointed  out  that 
the  short  period  uf  time  during  which  ballon  a 
aond«a  have  been  »eot  up  from  tbia  country 


has  shown  that  our  insular  poisitiun  is  some- 
what nnfavonnible  to  this  method  of  inrettiga- 
j  tion.  A  Imllonii  .iii.l  itsrecorilinginstruini  uti^  haa 
atrcady  f.dli  ii  in  tli>'  m  thou-,'!!  the  instruments 
were  recoven-d,  liencetlie  ueceasityof  having 
■ome  meana  of  control  over  the  moveroenta 
uf  lt;dloona  which  nriy  expensive  self-recording 
instruments,  when  sent  up  from  an  island  like 
( I reat  Britain,  is  apparent.  Kxperiinentersare, 
however,  at  woHc,  ondcavoiit  111;;  to  meet  the 
rt)nting<  iir  v.  One  attempt  is  tlie  Meti'opara- 
chutc,  whieli  watt  brought  before  the  uotice  of 
the  Society  at  ita  last  meeting  and  folly  de> 
scribed  above.  Another,  and  still  later  device, 
is  the  one  beini;  developed  by  Mr.  Patrick 
Alexander,  and  which  depends  upon  the  action 
of  Hertxian  wares  for  the  control  of  Mying 
luar  liiiips  r.irryin;^  the  instruments.  On  this 
iulerestiug  new  d<']Mvrture  Mr.  I'airick  Alex- 
ander will  read  a  paper  at  the  next  meeting  on 
the  15tb  which  he  promiaea  to  illustrate  with 
working  modcla. 

t 

I 

-  ^  »  »  — 

r 

NOTBS, 


Aeronautical  Exhibits  at  the  Crystal 
Palace  Exhibition.  One  of  tlio  oxlubits  at* 
tmcting  moot  attention  and  intereat  at  tiie 

Navjd  and  Military  Kxhtbition  now  U-in^  ludd 
at  the  Cryatwl  Pabu^.  is  undoubtedly  the 
Ladyamith  balloon.    We  have  bofore  had  oo- 

e«i«)ioa  to  coll  th^  att^mtion  of  the  public,  in 
the  pa^<»H  of  this  jotinial.  to  the  excellent 
ami  iiniipi*'  fivitures  of  our  BritL<sb  war  balloon 
i  e<|uipmeiit,  which  is,  without  lui  oxairgerntion, 
j   the  finest  in  flu'  »<ii-ld.     Wi-  have  jUs4>  spoken 
I  of  tlio  Natistufton'  work  luvoiupliabtHl  by  the 
balloons  during  the  South  African  war.  Jn 
■  l»esieg«Hl   Ljuh>iniitli  tli.-ir   Titility  waa  moist 
i  Hpe<>ially  valued.    There,  tho  obiiervur  in  tiio 
j  car  located  the  enemy's  guna,  and  dhreoted 
the  enemy's  fire  with  an  unerring  precision. 
I  As  will  Ir>  seen  iu  tiie  announeementa  of  tho 
I  forthcoming  general  meeting  of  the  Aeco> 
nantical  .Scx-iety.  a  seriea  of  yUms  wiU  be 
prf'M'titf'd.  showinjj  the  op«'rutions  of  tho  war 
balloons  in  <litier<>nt  ptirts  of  Um  ciimpaign. 
I  Another  interesting  exhibit  at   tin-  ('r>'8tal 
I*.i1.i(  '^  Lh  the  historic-  balloon  "  La  V  .l^i,"  in 
which  .M.  Janvseu,  tlie  Parisian  as(  ruiiumer, 
^  made  his  eacape  during  the  Siege  of  Fans. 
'   Perhaps  thi^  t  xhihit  tii.iv  In-  of  greater  infep- 
I  eat  to  the  public  on  account  of  tbo  publication 
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of  the  st<»rv  of  M.  Janssen's  escape  in  tho 
biugniplticul  skc^tcli  of  M.  Janssen'H  life,  ap- 
pearini;  in  the  January  nuni)>or  of  tliiR  joiinial. 
Titt'  mnt»;i<„'<'m<M)t  of  tin-  Crystal  Pnliu-e  has 
also  announced  practical  demuniitrattons  of 
Mojor  Bftden-Powell's  war  kites  in  the  summer 
pro^amme. 

Dr.  C.  Zimmerman's  Cyoala"  Flying 
M aohino.  —  Dr.  C.  Zimmetman  has  sent  a 

prcliuiinary  comniiinicatiiin  to  the  Aeronauti- 
cal Socit'ty  n'spt'ctin)^  liis  new  flyinf^  niiu-liino. 
"  I  am  endeavouring  to  push  to  a  succe>isful 
issue  my  idea  of  a  liyhlg  macliine.  I  have 
cuintKl  a  word  niPiminp  Htpnilly  '  A  Wing 
VVImmJ,'  derived  from  the  Greek  "  K^klos.'"  a 
ebvle.  and  Latin  'Geia.''  a  wing.  My  1ooa» 
tion  Is  oil  a  ritlj^o  of  hills  nbnut  1,000  fi',>t 
above  wu  level  and  500  feet  above  the  city  of 
Prederiek,  which  in  5  miles  distant.  I  am 
laying  out  a  circular  track  about  12  feet  wide 
and  ;J(J  fe«'t  in  dianicter,  so  as  to  pet  «  con- 
tinuoas  nm  for  niy  mocliine.  as  I  expect  to 
reaich  a  <^p<»ed  anywhere  from  90  to  60  nilea 
an  hoar." 

Remarkable  Kite  Flight— Mr.  A.  Law- 
rence Rotch  has  oonununioated  the  news  of 

II  very  remarkable  ili);ht  of  a  pair  of  kites  in 
the  summer  of  1900  from  the  Royal  Aero- 
naatical  Obtiervatoiy  near  Beriin.  Five  kites 
whtdi  had  lifted  self -recording  meteorologicul 
instrumentM  to  a  lioicilit  of  two  and  a  half 
miles,  broke  t-lie  wire  tiiat  confined  them  to 
the  ground,  and  tlie  two  upper  Uteo  ibngged 
it  across  the  country  for  nearly  a  hnnrlrrrl 
mil«H>  before  they  were  finally  checked,  the 
trailing  wire,  two  mites  in  length,  funushing 
a  s4ifiirient  resistance  to  keep  tlie  kites  flying 
through  the  niglit.  It  has  often  been  pointed 
(Hit  that  R  kite  is  a  flying  machine,  therefore 
it  is  worthy  of  note  that  i  il\  ing  machine  has 
HCtuaJly  travelled  for  a  hundred  miles,  and  an 
aocitient  iias  accompUshe<l  what  proatciditiUed 
efforts  have  fafled  to  biing  about. 

Dr.  Barton's  Flying  Machine.~nr. 

Francis  Alexander  Barton  hax  devised  n  flying 
maehino  which  is  a  combination  oS  the  balloon 
•.\n<\  iien>p)!itie  priiK  ipl»>.  Hi-twf^en  the  balloon 
and  Ci\r  is  fixed  a  horizontal  aeroplane,  which, 
when  put  in  operation,  causes  the  machine 
either  to  asn  iu!  or  <1<w  i-iul  or  travel  straight 
at  any  altitude.  At  the  rear  of  the  machine 
is  arranged  »  vertical  aeroplane  for  steering 
to  the  right  and  left.  As  the  "  Daily  Ex- 
prp»i"  povnts  out.  the  great  difficulty  that  has 
hitherto  been  experienced  by  airship  inventors 


is  i\\aX  of  circumventing  the  disastrous  results 
i  following  the  moving  of  the  centre  of  gravity. 
I  This  Ih*.  Barton  daims  to  overcome  in  the 
following  manner :  Two  half-Fillivl  water  tanks 
are  arranged  at  each  end  of  the  car.  and  when 
one  end  of  the  madiine  becomes  heavier  than 
the  otht-r,  t1i<'  uaU  r  i-'  aiif oniatlcAlly  pumped 
from  one  machine  to  the  other. 


M.  Louis  Godard's  Projected  Balloon 
I  Voyage  AoroBS  the  Atlantic.    Sta  trip* 
!  arc  coming  uiucti  iulo  favour  with  aeronauts. 
:  The  most  daring  project  on  hand  is  the  one  to 
be  undertaken  by  M.  Louin  (iodard,  who  will 
attempt  a  jouruejr  over  the  Atlantic.  The 
start  is  to  be  made  from  New  York.  It  has 
been  calculated  that  the  journey  will  occupy 
j  four  days.     The  coat  of  the  CDterpnae  is 
I  cBtin)ated  at  S:^,m<). 

llie  princi|>al  novel  feature  of  the  huge 
balloon  in  which  the  journey  will  He  made  is 
the  attaobmeut  of  a  number  of  smaller  balloons 
round  the  equator.  These  smaller  hallooDe 
will  act  as  re.scrvoirs  of  gas.  When  wanted, 
the  reserve  supply  of  gas  will  be  transmitted 
from  the  smaller  balloons  into  the  larger  one 
by  means  of  a  agpstem  of  ropes  and  valves 
worked  from  the  car.  It  i--  rlninied  that  by 
such  a  provision  of  gas  the  balloons  can  be 
kept  in  the  air  for  dxty  deys,  end  travel  16,000 
milts  without  alighting  to  ranew  ita  proviaion 
of  gas. 

The  Balloon  Railway.— A  very  novel 
form  of  mountain  railway  has  been  devised  by 
two  Styiien  engineen^  Uerven  Baldenaer  end 
Brockebusch.  The  system  consists  of  a  captive 
bsUoon  attached  to  a  single  suspended  rail  to  be 
fixed  on  to  the  tide  of  such  precipitous  moan- 
tains  as  no  other  form  of  railway  could  climb. 
The  balloon about  twelve  yards  above  the  mil 
to  which  it  ia  secured  by  a  wire  cable,  and  it  is 
woriked  up  end  down  the  aide  of  the  mountain 
by  the  engineer. 

When  ascending  the  lifting  power  is  solely 
derived  from  the  hydrogen  within  the  balloon. 
For  the  descent  a  reservoir  in  the  balloon  is 
filleil  with  water,  whi<'h  'acXh  as  ballaat.  There 
is  a  circular  can  underneath  the  balloon 
through  the  centre  of  which  the  cable  pesMC. 
It  is  claimed  that  during  exporimcnta  with  the 
apparatus  no  accident  or  bitch  has  occurred. 
But  those  who  are  acquainted  with  the  working 
of  captive  balloons  will  probably  suggest  that 
the-  syntem  will  have  to  Iw  kept  for  calm 
weather. 
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New  Air-Ship  on  Lake  Constance.  - 

Lake  (..'onstaace  has  been  ogaiu  the  scene  fur  a 
trial  of  a  new  air-ship.  TUn  ii  the  derice  of 
Mr.  Henry  Snter  of  /nrich.  The  f-fii;-  i  ;  pro- 
pelled by  two  large  air-fans  worked  ua  the 
cycle  principle  by  the  Aeronaat,  who  is  Mated  in 
a  saddle  in  the  eige  frum  which  he  also  directs 
the  steering  apparatus.  lU-low  the  cnpe  are 
two  cylinders,  tapering  to  a  ^Kiint  at  the  ends. 
Theae  net  like  pontoons  and  enable  the  machine 
to  f!o.it  on  the  water.  The  first  trial,  however, 
was  not  very  auccessful,  the  machine  being 
driven  on  to  the  ebore  \ljt  the  wind  amongst 
trees  from  wbieh  it  had  to  be  released. 


Foreign  Aeronautical 
•  Periodicals. 

On  this  list  a  »t-l<>ctiori  of  somt!  of  the  moat 
notable  articles  is  given. 


L'Akronautk  (l^aris). 

Afifil.  U)()1 .  -  Notifc  Bur  la  Postf  Ac'^rienne 
par  i'igeoQK  VoyiigerM  pendant  lo  Siege  de 
Paris,  1870-71,  par  M.  L.  Vxa  Rooeebeeke.— 
Les  A^roattera  Mililaires  pendant  le  Cam- 
pagned'Egypt — Mcmoiru  presente  au  C<»n- 
gr^  International  d'Acronautiquc,  par  le 
Baron  Mnrc  de  Villi»»rs  <lu  Tenage. 

3/<i//.— Cuuiniuaitiue  do  la  Sotit't*'-  au 
Sujet  du  Brovet  d'AdronauUj-(j!azogene  4 
Ammoniaqiie  an  Chlorine  de  Galeittni,  note 
do  M.  Joeselin.— Ballon  plat  de  M.  Qeorg 
Lindner  de  Karlsruhe. 

L'AmopRiLB  (Paris). 

Aprily  1901.— Portraits  d'Adronaute-s  Con- 
(emporains:  Alberto  Santos  Damont  (Em- 
manuel Aim^);  Los  Balkms  Dirigeables 

SantoK-Dumont;  La  Traversee  de  la  Mc'dit- 
erranee  en  Ballon  (Henry  de  ta  Vautx). 

May. — Portraits  d'Aeronautes  Conteni- 
poraitis  All)ert  Tissanclter  (Henry  de 
(iiatligny) ;  L'Air  Libre  (Ueorgcs  Besant^on)  ; 
An  Snjet  des  Traverse  A^riennes  au  long 
Conn  (Henri  Tapissinr) ;  3,000  Kilomdtnsa 


en  Ballon  (Maurirp  Farman);  I'rrt'fction- 
nenient><  Apjwi  U'M  aux  Aerotitata  Dirigeables 
( Ujil<len.s|>i>rKer) 

IlLUHTKIRTK  AEHUNADTItiCUK  MiTUSlLUMUXN 

(Strassburg). 

Afrit,  1901.— Zeppelins  Zweiter  and  Diitter 
Aufatieg,  von  Oberlentnant  DieteL^Dio 
Hohcn,  Berg  und  Luft5chitri>r-Krankheit|  VOn 
Dr.  Me<i  Carl  Scherk. — Weitere  MeHSungen 
de  I*!!f;ctn'<oh*'n  Zpf?'trf>nn!i^  im  FreilvfilloD, 
von  iVof  Dr.  Henuanu  Kbort— Draelien- 
boJlon  Hit  Anemometer  und  Begistrir- 
apparat,  von  Eugen  Riedinger.--MeteoixK 
logiBcbe  ZusammensteUungen  von  Inter« 
nationalen  Batlonfahrten,  von  Prof.  Dr. 
Hergesell. — Werth  und  BeJuntung  der  Itatl- 
Hieger  fur  die  Luftechidart,  von  Prof,  (ieorg 
Wellner. 


Notable  Articles. 

April  27.  Daily  Bxpnss.—**  A  New  War  Balloon.*' 
.5irn.— "  San  Bolloona— A  Fleet  of  Bkj 

Searchers." 

May    I.   Z?a«7yir^/mi.—  "  Patriotic  Ballooning." 

Daify  AftfiV.— ''ir  London  wete  Be- 
sieged." 

a.  Sun.—"  Sun  Balloons— FoarSoeoenfal 

Trips." 

}.  MOiUay  JTsiY.^"  Aeronautics  up  to 
Data— A  War  Ballooa  and  a  Plylog 

Machine." 
Deuly  CArtfs/dlr.— "Experimenis  in  the 
Air." 

4.  /ito/MlfrfJirwI.— "ABaUoonFann." 

5.  McnuKg  Ijimtfr.—**  German  Mannn- 

vrcs." 

31.  Eni-Uih  M(chaHie, — "  Hofman*a  Flying 

Machine." 

June   t.   Stureys      Illustrated,  —  "  Ballooniog 
Across  the  Atfantlc.'* 

6.  Standard.— A    Itelloonfst's  Adven- 

tures," 

Glasgow  Daily  Mail.—"  Flying  Machine 
Trials  at  Dambartoa.** 
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Applications  for  Patients. 

{Aprilt  May,  and  June.) 

CompUadby  Messrs.  Bromhrao  &  Co.«33tCMiMW 
Straet,  Loodoo,  £.C. 


0.781.  April  I.  WiLLtAM  EpWtN  IRISH.  Im- 
provements in  Air  Sliips. 

7,963.     April  18.     Edward  Mote.  The 

«*M«t6or"  A«ptal  MMhIne. 

7,990.  April  s8.  Rowkt  Hbnrv  BATTBBsBy, 
Improvements,  in  KItee. 

8,890.  April  tj.  VteTOR  TAWZAit  Bdmond 
RniiRiM,  and  JosBPH  SiKKo.  ImpTOvemento 

in  Kites. 

8,309.  May  4.  Rddolf  Count  Wsstphalen. 
improvement*  in  Propulelon  of  Veeaete. 

9,816*  Hey  11.  Albxaudkr  LswittTALL 
Improvomente  in  Baiioone. 


9,886.  Hey  13.  Sir  William  Eduard 
Joseph  Vavasour.   Improvement*  in  Water 

and  Air  Propellers. 

9,977.  May  14.  John  Wii-liam  Ddnn.  Im- 
proved IMethod  Of  Propelling  Veeeeie. 

10,689.  May  22.  John  Gardner.  A  Method 
fop  Contraliing  and  Operating  Torpedoea. 

10,816.  May  25.  Thadovvs  Hyatt.  Im- 
provements In  Maehlnea  and  their  Meoha- 

nlam  Tor  Nnvignting  the  Atmosphere  upon 
a  New  Principle,  and  in  Means  and  Methods 
connected  therewith,  the  Aerostat,  as  a 
Toy,  being  Inoluded  as  a  part  of  the  in- 
vention. 

11,633.  Juae  7.  Charlb.s  Arthok  Barrbtt 
(Mellin's  Food,  Ltd.).  Combined  Balloon  and 
Parachute  for  Raising  and  Dropping  Printed 
Advertising  Circulars. 

11,048.  June  it.  Fbrpinanp  Lombard 
Improvements  In  Balloons. 


^  ^  Entered  at  Stationers'  Ham..] 
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NOTICES 

OP 


At  a  meeting  of  the  Council  held  at  t)te 
Society  of  Arts  on  Monday,  July  15th, 
IDOl,  the  following  gentlemen  were  elected 
members  of  the  Society : — 

Commander  BoBBBT  Falooh  Scott,  B.M. 
llr.  £.  Douglas  Archibald,  M.A. 
Mr.  Hbvbt  Qvy  Butt. 

BeeoWed,  that  New  Buk  VL,  which 
provided  for  the  admission  of  Aasooiate 
Members  at  an  annual  snblMmption  of 
five  shiUings,  should  be  rescinded. 

EBIC  STUABT  BBUCE, 

Honnrarff  Smretarff, 


GENERAL  MEETING. 

•\  Genenii  ^(eetiug  of  the  Aeroimuticni 
Society  of  (Irent  Britain  was  held  nb  the 

Society  of  Arts  on  Monday,  .Inly  l.jth.  1901. 
Major  U.  C.  Kobert$  occupied  the  Chair. 
Hie  Ciutitiuy :  Ladies  and  Gentlemen,— 

Wf  propose  to  eoinmonce  the  proeeedinp;*  of 
this  evening  by  asiiiug  our  Honorary  .St>cr«>- 
tary,  Mr.  Erie  Stuart  Bruoe  to  road  tlie 
Miuutesof  the  Meeting  of  the  Council  which toek 
place  on  the  lofh  of  April  la~t. 

The  Skcbetauy  road  the  Minutes. 

The  CuaiKMAK :  I  take  thto  opportunity  of 
asking  you  to  tliank,  in  th«  mun.  nf  tho 
Meeting.  Mr.  Alexander,  for  lu8  mo^t  generow) 
gift.  Onr  Society  has  n<^r  been  very  much 
on  the  right  si»|»?.  I  n\n  n-menibor  a  few 
years  ago,  that  we  had  to  the  good  the  sum 
of  4s.  (id.  (mly.  Now  we  find,  tbaaks  partly 
to  Mr.  A.I«xaBder's  offer  and  to  the  number  oif 
new  nienibers  who  liave  joined  us  that 
luive,  witiiin  a  few  penw,  CloO  to  tlto  good. 
(Cheers.)  Mr.  Itruoe  will  now  read  a  general 
statemetit  rcganling  tin*  SiK-iety. 
.  Mu.  Kitic  Stuaat  I3rih-k:  It  in  utfuai  for  the 
Honorary  Senvtary  of  the  Aeronantical 
.S<X'ioty  from  time  to  lime  nt  General  Meet- 
ings to  uuike  a  fen-  reinark»  oonceming  the 
work  of  the  Society.  The  great  object  of  the 
.Aeronautical  Soeiety  is  the  navigation  of  the 
air,  whether  it  is  to  Ik*  aeconiplislu'd  by  the 
ho<ly  li>;litor  than  air,  the  body  lieavier  than 
air,  or  In  a  r..i,i lunation  of  both  balloon  and 
flyinu  Tuachine.  Hut  e\nn  supposing!  that  it^ 
piime  objwl  is  never  completely  reahsi^d,  which 
the  aeronaut  will  not  allow»  for  he  exclaims 
witli  the  Latin  pnet  "  nil  mortulibus  nnltnini 
eat,"  (uothing  is  too  bard  for  uwu) ;  yet  apart 
from  the  question  of  complete  mastery  of  the 
air  therv?  is.  I  think.  sufHcient  "wotk  before  our 
Society  to  justify  its  exi»tence.  and  the  sup- 
port of  the  pubhc.  The  application  of  aero- 
nautics to  pure  s(>ietititic  research  is  another 
objtK-t  of  otir  Society.  This  object  al(»ne  is 
flustined  to  give  our  Society  an  iiuportaaice  iu 
the  acientiiic  world,  which  it  would  be  difficult 
to  over  estimate.  For  does  vn*  tlii-  n?>joct 
link  it  witb  nearly  all  other  .Mjiontihc  societies  Y 
Aeronautics  alone  can  sever  the  bond  of 
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gravity  which  choim  the  obserrcr  (rf  every 
soienoe  to  the  muface  of  our  planet,  and  places 

him  ia  new  conditions  of  obsorvation,  which 
must  tend  to  cnhirge  his  conceptions  and  in- 
craaae  his  knowledge. 

It  woiild  be  pof^sible  to  give  a  long  dis' 
course  on  the  ndvantjip's  of  sy--1t'iTiatic  scien- 
tific research  in  tl)»  -enr  of  a  bnlloou,  to  the 
dhemist,  physicist,  physic^ogist,  and  aatfoiuv 
mer:  but  I  will  confine  my  remarks  to  its 
adrnntage  to  the  meteorologist. 

Nearly  all  onr  present  meteorological  know- 
ledge lias  been  acquirer!  on  the  surface  of  the 
eartJ]  amidst  those  disturbing  influences  wbicb 
mflitato  against  predse  and  definite  know* 
ledge.  Aeronautics  can  give  the  meteoro- 
logist insight  into  the  meteorology  of  the  free 
air«  that  is  true  meteorology.  In  this  applica- 
tion of  aeronautics  a  splendid  field  of  research 
will  open  nut  ht'foro  tlio  nerial  explorer.  \Miat 
do  we  yet  know  about  aerial  currents,  those 
pOfiiUe  aatoral  air-rovtea?  Mow  long  in  ad> 
voncc  can  we  now  «!uccessfully  forecast  the 
weather  P  Is  not  the  weather  &  series  of 
snrprisesP  Would  it  be  so  if  we  had  more 
definite  knowledge  concerning  the  great  laws 
which  reguUtte  the  cyclonic  and  anti-cyclonic 
eonditions.  Aeronanttes  and  meteorology  are, 
therefore,  most  essentially  united.  It  might, 
perhaps,  bo  well  if  the  organisation  of  systemn- 
tic  aerial  meteorological  research  was  uiuler- 
taken  jointly  by  the  two  aooieties,  which  re- 
present aoronjt  lit  it's  and  meteorology.  For 
the  successful  carrying  out  of  aerial  experi- 
ments, sneh  an  organisation  would  need :  (1) 
ihc  sini'Ws  of  fxporitnfnt.s —ample  fnnds.  (2) 
tho  co-operation  ot  the  meteorological  ob- 
servers in  their  seToial  departments.  Oon- 
ceming  the  former,  I  do  not  feel  doubtful 
that  if  an  aerial  research  fund  was  once  well 
started  it  would  receire  an  equal  amount  of 
public  snppcu  t,  as  the  liquefaction  of  gases  or 
Arctic  oTtptoratioii. 

To-tlay  we  have  before  us  an  example  trf  tlie 
generosity  of  one  of  our  own  member  in  the 
ser^'ipo  of  afrnnantic. 

Again«t  systematic  research  in  balloons  in 
this  country,  it  will  be  urged  that  such  a 
system  of  research  is  not  fitted  for  Grtnt 
Britain,  as  the  balloon  ia  in  cooiitant  danger 
of  being  wafted  out  to  sea  beyond  our  Islands. 
But  in  this  imperial  moment,  is  Great  Britain 
any  longer  an  island  V  Is  there  not  now  a 
Greater  Britain,  contnmui^  many  lands,  each 
larger  than  half  the  European  Continent  ?  We 
havo,  tlieref(jr«>.  a  elioire  of  many  climates  in 
determining  which  is  best  suited  to  the  re- 
quirements of  aerial  researdi. 


After  all,  is  it  imposeible  tfo  obtain  good 
reeults  own  in  our  breecy  ialaadaP  Was  not 

the  recognised  highest  ajficent  undertaken  and 
successfully  carrie<l  out  by  Mr.  Glaisher,  from 
England.  Coxwell,  the  great  aeronaut>  who 
piloted  Mr.  Glaisher,  knew  full  well  that  for 
sneh  a  high  ascent,  our  insular  position  was  a 
tUthculty;  but  in  the  words  of  Lord  Lynd- 
hurst.  be  also  knew  that  a  difficulty  i»  "  some* 
thing  to  be  OTprcome."  He  knew  that  in 
attention  to  small  detail  there  ts  almost  magic 
power,  and  on  fores^t  In  his  preparations  he 

T'  lie<!  for  fli  '  -  ufess  attained.  It  will  be 
generally  admitted  that  for  scientific  awents 
in  this  country,  an  inportant  needed  Improre* 
ment  in  the  balloon  is  the  better  control  of  its 
vertical  movements.  Therefore,  the  experi- 
ment contemplated  by  Dr.  Barton  (one  of  tho 
m^bm  of  our  Hociety),  of  building  an  air- 
ship, one  of  tht^  principal  features  of  which 
will  be  tlio  control  of  its  vertical  movements, 
win  be  looked  f  orwaa^  to  with  the  most  intense 
interest  hy  the  aeronauts  of  pvory  nationality. 

Tho  Chaibjian  :  We  now  propose  to  exlubit 
by  means  of  the  lantern,  a  specbl  series  ot 
photographs  representing  the  Rrifisli  Wir 
Balloon  Operations  in  South  Africa,  whicli 
were  taken  on  the  spot. 

The  photographs  wire  then  exhibited. 

Ma.  Eric  Sti'art  Bruce:  In  exhibiting 
thesie  photographs  we  can  say  with  truth  that 
the  War  in  South  Africa  has  afforded  the 
.j;rf\atpst  oljjeet-lesson  on  reronl  of  the  use  of 
the  balloon  m  warfare,  and  that  it  has  shown 
that  we  possess  the  finest  Military  Balloon 
i  iiuipnient  in  tlio  world.  (Cheers.)  Asleeethat 
we  are  honoured  by  the  presence  of  Colonel 
Templer,  I  should  tilra  Colonel  Tempter  to  say 
which  ho  ronsiden  (1  tn  ho  the  chief  positions 
of  utility  in  the  balloon  operations  in  South 
Africa. 

Col.  Tsunn:  Lsdies  and  Gentlemen,— 
I  am  sure  anything  I  can  tell  you  will  be  a 
great  pleasure  to  me.  Perhaps  I  might  men- 
tion that  the  second  balloon  section  went  to 
Ladysmith,  and  got  up  jn^t  in  front  of  the 
sailors  whom  you  heard  so  much  about.  They 
had  to  go.  of  course,  Teiy  urgently  and  quickly 
from  the  base,  anil  so  only  a  part  of  the  de- 
tachment went  on  and  got  into  Ladysmith 
just  before  they  were  beueged.  I  was  not 
there  myself,  but  the  obsMTationa  were 
carried  out  for  thom  as  long  as  the  balloon 
and  gas  would  last,  which  was  about  29  days. 
Sir  (ieorge  White  told  me  when  he  came  otit 
I  that  I  sent  him  a  splemlid  section,  and  the 
balloon  did  everything  tor  the  defenders ;  it 
not  only  locatod  all  tho  Boer  guns  and  tiieir 
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positions,  but  it  alHo  withdrew  all  the  Boer 
fire  on  to  the  balloon.    Several  balloons  wore 


Lord  Roberts's  Army  advancing  towards  Johannes- 
burg :  84th  Battery  and  Balloon  Corps. 

[Bf  kind  prrmiuion  of  Mtun.  Undtntood 
and  VndfDtood. 

nbsoliit<'ly  destroyed  by  shell  fire.  I  do  not 
know  exactly  what  to  say  would  be  the  most 
interesting  moment.  One  of  the  staff  officers 
went  up,  and  his  balloon  was  burst  at  16,000 
feet  up,  and  came  down  pretty  fast.  That 
was  the  quickest  run  down  they  ever  had 
from  shooting.  On  the  other  side,  with 
General  Buller  at  Colenso  and  up  the  Tugela 
River,  Captain  Phillip»'  section  that  he  raised 
from  the  remains  of  the  second  section  that 
had  gone  on.  did  some  splendid  work  at  Spion 
Kop  njid  during  the  two  or  tliree  succeeding 
days  before  Springfontein.  At  Spion  Kop  he 
located  the  position  and  ma<de  it  out  to  be 
absolutely  impregnable — that  was  probably 
why  he  came  away.  Then,  on  the  other  side, 
Captain  Jones's  section  went  up  with  Lord 
Methuen  on  Modder  River,  and  his  obserra^ 
tions  continued  every  day,  and  I  do  not  think 
there  was  one  single  day  that  they  wore  not 
absolutely  of  the  greatest  importance.  And, 
finally.  Lord  Kitchener  and  Field-ilarshal 
used  balloons,  ond  the  information  that  was 
thus  obtained  enabled  them  to  march  on  to 
Paardeberg.  And  again  at  Paardeberg  the 
balloon  was  very  useful ;  it  enabled  them  to 
locate  the  whole  position,  and  Lord  Kitchener 
never  gavo  them  any  chance  to  got  out.  I 


believe  tliey  would  have  got  away  in  the  nigiit 
if  they  had  not  been  located  in  that  way. 
Tliere  has  been  a  great  deal  of  controversy 
about  that,  but  we  know  what  the  balloon 
obs«>rvation  wn-s,  and  we  know  the  reAult. 
Major  Hlake's  section  went  to  Kimberley 
and  un  to  Mafeking.  and  there  the  principal 
observation  was  taken  at  Fourteen  Streams. 
Thoy  worked  one  balloon  13  •  days  ri^t  off, 
just  as  it  was  with  one  load  of  gas.  and  by 
it*  means  were  enabled  to  prevent  the  Bo<>r3 
from  relieving  Fourteen  Streams.  Perhaps  it 
was  the  most  difficult  thing  they  had  to  ilo 
the  whole  time.  The  balloon  was  magnifi- 
cently successful  in  ever)'  way.  To  my  mind 
that  exploit  of  keeping  the  balloon  in  the  air 
for  13  days  under  the  tremendous  ordeal  it  had 
to  go  through,  was,  perhaps,  as  good  as  any. 
Again  at  Paardeberg  the  balloon,  I  believe, 
worke<l  five  days  right  off  and  was  sliot  in 
several  places.  On  the  Madder  River,  during 
the  whole  of  the  campaign,  the  Boers  always 
shelled  the  balloons;  in  fact,  whenever  they 
saw  them  they  dir<»cted  their  fire  on  to  them. 
With  regard  to  the  difficulties  in  ballooning, 
there  were  some  things  in  our  favour  and 
some  against  us.  One  of  the  great  difficulties 
we  had  to  encounter  was  the  enormous  heights 


g-—  i 

Balloon  Corps  ready  to  ascend  for  observation.^ 
Lord  Roberts'  Army  advancing  on  Pretoria. 

[By  ki»d  perminlon  of  Slf*»n.  Cndeneood 
and  Undmtood. 

wo  went  over.  For  in^itance,  on  the  march 
to  Pretoria  we  had  hills  6,000  feet  above  tho 
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sea,  antl,  of  course,  to  nuvke  an  obscnration  in 
these  liills  you  had  to  go  1.500  ff«t  or  2,00U 
fi>«t  up,  so  that  the  barometrical  hei|j;ht  Wiis 
linrd  work  on  the  buoyancy  of  the  balloon,  be- 
caufle  the  baromntricnl  height  then  become 
8,000  feet — the  B.OOO  feet  altitude  above  tho 
sea  level  and  the  2,000  feet  it  was  necessary 
to  go  over  the  hills— that  was  about  all  our 
balloons  would  do  with  the  low  barometer. 
Eight  tliousand  feet  is  a  pretty  good  height; 
I  believe  we  ha%'e  sent  a  caiptive  balloon  in 
this  country  9,000  feet  up,  but  that  is  quit«» 
the  outside.  A-s  a  rule  we  very  s«>ldom  r«*- 
quire  to  go  more  than  two  or  three  hundred 
feet  above  the  hill  we  want  to  see  over,  so  it  waa 
a  very  difficult  thing  to  prop  the  ballons  up  some- 
times. I  know  it  wa.s  at  Spion  Kop ;  it  was 
a  very  difficult  thing  to  get  that  balloon  up. 


all  aware  we  havf  to-day  had  news  from  the 
French  experimental  department  for  navi- 
gating bidloons,  of  a  very  successful  experi- 
ment, perhaps  one  of  the  most  succfvsKful  they 
have  ever  had.  I  do  not  know  that  there  is 
anything  further  I  can  tell  you  which  would 
be  of  general  interest,  but  I  shall  be  happy  to 
answer  any  qu»^tion  anyone  would  like  to  ask. 

Tho  Chaihman  :  I  think.  Ladies  and 
Gentlemen,  we  are  very  much  indebted  to 
Col.  Templer  for  having  so  kindly  given  \i<i 
this  brief  address.  I  am  .sure  it  is  more  satis- 
factory to  as  to  know  that  we  have  heard  it 
from  the  lips  of  one  who  ha-s  been  on  the 
spot,  and  that  wo  are  not  indebted  to  tho 
paragraph  of  a  newspnper  which  might  be 
contradicte<l  to-morrow.  I  now  nsk  Mr.  Bruce 
to  rejvd  Mr.  Lawrence  Ilotch's  paper  on  The 


Snapshot  of  ■  Balloon  Convoy  crosAlnf  ■  Road  In  5outli  Africa,  taken 
by  W.  Maxwell,  of  the  "SUndard." 


It  got  up  pretty  well,  and  when  it  was  np 
5,000  feet,  Captain  Peters  was  shot  in  tho 
cheek.  Of  coiu^e  there  an*  many  details 
which  interest  me  that  perhaps  would  not 
interest  you,  so  that  I  do  not  know  quite  what 
to  say.  Those  pictures  Mr.  Bruce  showed 
you  were  very  good ;  they  were  taken  on  the 
march  from  Bloemfontein  to  Pretoria.  TTiis 
year  l«s  been  marked  by  the  number  of 
balloons  ir.  active  op(>ration.  Not  only  had 
we  four  sections  in  .South  Africa,  but  a  section 
went  to  China  under  Colonel  Mncdonald,  and 
another  section  which  Major  Trollope  sent  out 
under  Jfr.  Speight  went  to  the  Jubilee  in 
Aiwtrnlia  to  celobrato  the  anniversary.  Of 
course  the  whole  thing  was  a  great  strain  to 
a  certain  extent  on  Major  Trollope,  who  hnd 
to  send  everytliing  out.    As  you  are  probably 


Cliief  Scientific  Uses  of  Kites.  Mr.  Lawrence 
Rotch  is  the  Director  of  tho  Blue  Hill  Observa- 
tory in  the  United  .States  <rf  America. 

The  Chief  Scientific  Uses  of 
Kites, 

By  A.  Lawrence  Botch,  Director  of  Blue  Hill 
ObBcrvatory,  U.S.A.,  and  Member  of  the  Inter- 
national Aeronautical  Committee. 


If  we  neglect  the  ancient  legends  regarding 
the  empIojTnent  of  kites  in  China  to  com- 
municate with  the  garrison  of  a  besieged  town 
nnd  the  carrj-ing  off  of  a  golden  ornament 
from  a  tower  in  Japan,  tho  earliest  use  of 
kites  seems  to  have  been  in  1749,  when  Dr. 
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AIpx.  Wilson  of  the  ITniv«'rsitjr  of  Glasgow  in 
this  way  lifted  thonnotneters  into  the  ^ummpr  I 
doudB.  Cnrioasly  enoug}i,  thii  fint  applica^ 
tion  of  kiieB  to  motoorological  purposeo  has 
proved  to  bo  the  most  iinportAnt  VM  to  wfaioh 
they  huvf  bt>*>ii  ])uf  .^iiirt^.  Two  years  lator 
Dr.  Benjamin  Franklin,  ia  Philadelphia,  by  i 
means  of  a  kite,  proved  the  iduatity  of  elec- 
tricity and  h^in^tgf  those  oj^eriments  bmog 
afterwards  lepeated  I17  Do  Romaa  in  France, 
by  Beccaria  in  Italy,  and  by  Cavallo  in 
Englanfl  Early  in  the  last  century,  interest 
in  thu  kite  for  scientific  purposes  was  revived, 
and  Admiral  Book  obtained  with  it  tempera- 
tiuet  above  Hudson's  Straita.  wUle  in  1847 
Mr,  W.  R.  Biit  proposed  to  obtain  in  the 
froe  air  abnre  Kew  Observatory,  observations 
nf  tlio  various  mf»tenrological  elompnt^.  In 
i'iuhulelphia,  about  1H37,  the  Franklin  Kite 
dub  employed  kites  both  for  soieatifio  experi- 
ment and  for  amusement.  Still  earlier,  that 
is  to  say  in  IS23,  an  Englijihman  named 
Pocock  driiggfld  a  carriaf^e  by  kit»'s,  and  even 
pretended  that  it  outstripped  the  stage- 
coaches. He  also  proposed  to  employ  kites 
in  warfsre  to  reeonnoitre ;  and.  in  fact,  with 
a  great  kite  did  lift  a  lady,  seated  in  a  chair 
beneath,  to  a  height  of  several  hundred  feet. 
Kiti's  to  Rirry  n  line  from  a  stranded  ahip  to  j 
the  shore,  or  vice  versd,  were  suggested  as  ' 
early  as  1760,  and  since  then  a  score  of  de- 
vices of  this  kind  have  been  invmited.  in-  | 
eluding  Sir  George  Narsa'  storm-kite  in  I860. 
Quit<!  rfcontly  sut-h  a  wo  of  kites  has  been  j 
advised,  but  it  does  not  appesur  that  any  1 
successful  experiments  to  save  life  with  kites 
havo  been  cairied  oat. 

The  advent  of  kites  into  modem  seienoe 
may  be  snid  te  have  been  in  1883.  when  Mr. 
K.  n.  Art-hibald,  of  Tunbridge-Wells,  showed 
how  to  get  with  them  ali  kinds  of  meteoro- 
logical data,  and  actually  executed  important 
oMasnreniMita  of  irind>vehmty  at  variooa  eie> 
▼ations  by  means  of  anemometers  fastened  to 
the  kite-win>,  winch  ho  u<o<\  in  prof«»ronce  to 
string,  n-s  iioini^  lighter,  smallor.  and  .stronp;er. 
Mr.  .Arohibuld  also  took  u  piiotograph  of  tho 
graoad  from  a  kite;  and  kito-photography 
was  further  developed  by  MM.  Baiut  and 
Wens  in  Ftaoco.     Ten  jea»  later  Msjor 


Baden-Powell,  tho  di^tinpiiished  Pro^idont  ot 
the  Aeronautical  Society,  after  much  experi- 
menting, ei'dved  a  flat  kite  withoot  a  tail 
whidi  eonld  he  folded  up  for  transportation 
and  yet.  when  several  of  them  were  coupled 
tofjetber.  siiffKcd  to  lift  a  m«n.  He  thus 
demonstrated  tiiat  for  army  purpown  kit<w 
might  often  advantageously  supplant  balloons. 

However,  for  the  application  of  the  kite  to 
all  sorts  of  pmrposos— some  of  tbeso  ideaa  being 
pure  nen  (.paper  fanci&s — ^we  must  go  to  the 
I'nitod  Statws.  Interest  in  tho  kite  them  was 
aroused  by  Mr.  W.  A.  Eddy,  a  journalist,  who, 
in  189S,  introduced  a  taillesB  kite»  resembling 
the  Maky  kitow  with  which  be  lifted  ther- 
mometer*, having  already  advocated  a  scheme 
of  forecasting  the  temperat(>ro  from  sucli  ob- 
servations. In  1885 — 1311  yt'urh  after  Frank- 
lin's experiment — Mr.  Alex.  .McAdie,  using  an 
electrometer,  repeated  the  experiment  at  my 
observatMy  on  Bine  HilL  In  1804  the  ftnt 
meteorological  iastniment,  recording  its  indi- 
cations pxaphiatUy  and  continuously,  was  there 
lifted  by  means  of  Eddy  kites,  and  since  that 
time  we  have  cairied  on  systomaticalty  the 
work  of  exploring  the  air.  With  these  meteoro- 
graph s,  as  they  are  called,  which  inscribe 
minute  by  minute  the  chatige<;  of  the  prinrifwtl 
meteorological  elements,  a  record  is  made  at 
the  ground  and  simultaneously  at  the  known 
height  to  which  it  is  osrried  by  the  kites.  The 
Malay  form  of  Into  was  abandoned  after  the 
cellular  kite  invented  in  1893  by  Mr.  L.  ITar 
gravf*.  of  Sydney,  became  known.  This  tj'po 
of  kite,  that  is  to  say  a  kite  having  pairs  of 
two  or  more  8upeq)osed  awfaees,  is  now  alto* 
gather  used  by  us.  The  surfiMiSS  opposed  to 
the  wind  are  OUrved  like  a  bird's  wing,  and 
the  vertical  component  of  the  Avind  \<  tliereby 
increased.  A  kite  having  70  square  feet  ot 
lifting  surface  weighs  about  11  lbs.,  and  ooets 
£10  or  £13.  Steel  wire  weighing  16  lbs.  per 
mile,  capable  of  resisting  300  lbs.  pull,  is  used 
as  a  flying  line  to  which  tho  kites  are  attached 
at  intervals,  and  a  Hteam-winch  is  employed 
to  haul  them  down.  The  meteorograph  weighs 
about  two  pounds  and  records  the  barometric 
pressnre,  the  temperature  end  humidity  of  the 
air,  and  tho  velocity  of  tho  wind.  Several 
hundxed  flints  have  been  made  at  Blue  Hill 
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daring  the  past        TMfS.  tti*  U^iMt  knt 

year  exce<»ding  three  miles,  and  tlio  avora^xo  1 
lioif^ht  of  all  (ho  flights  for  the  year  bfiti^ 
above  a  mile  and  a  half.    To  appreciate  t^e 
Tilue  of  Moh  VMMidi  for  tlie  progress  of 
metoorologj,  it  may  be  w«lt  to  fwll  attantioa 
to  the  costly  efforts  made  for  many  years  pa.st 
to  got  ob^Hrvuttorus  in  (he  upper  nir  from  oiir 
mountain  obtnervatorieii.    Although  these  have 
the  advantage  of  yielding  regular  obaervatloiiB 
at  a  emistBiit  hd^t,  yot  they  do  not  zepre- 
sent  t1u<  conditions  of  the  free  air  at  an  equal 
hfi^lit.  To  asccrtiiin  those  rontlitions,  bnlloom 
with  and  witltout  observers  have  beua  exten- 
sively employed  recently  in  Bnrope,  but  they 
oiler  theM  dindTantagiea :   TVe  ImUooii  beiiig  \ 
in  a  relative  calm  ia  greatly  heated  by  the  sun 
and  so  the  temperature  rruding:^  are  oft<»n  too 
liijih.     Moreover,   balloons  usually  riae  so 
rapidly  that  the  inttmmente  hwe  not  tine  to 
take  on  the  etate  of  the  atmosfherio  atnta 
through  which  they  pes*,  but  more  important 
still  is  (lit>  fart  that  ns  a  balloon  drifts  with 
the  wind,  and  also  along  with  the  weather 
itself,  the  obeervatiflBa  ere  net  eompanihle 
with  the  ohsenratioM  that  are  being  made  at 
the   etarting    pcunt.     Kites   possess  great 
Huperiority  in  thc«5e  r^npocts.    As  (h.\y  n^main 
nearly  stationary  with  respect  to  the  wind, 
the  instnmients  are  well  ventilated,  and  owing 
to  Ae  mnall  entfaoe  of  the  kite,  no  heat 
radiation  can  affect  the  thonnomet«r8.  The 
obsen'ation<!  an?  mado  at  a  known  height, 
nearly  over  the  station  on  the  ground ;  and 
so.  by  making  frequent  aaoenta  and  deaomtaj 
the  cooditione  prevaOing  in  this  ooIamB  of 
air  at  any  time  can  be  very  accurat^y  deter- 
minod.    Conscq Tiently.  whenever  ther«  is  wind 
and  up-  to  altitudes  of  three  miles  or  more, 
kites  present  the  heat  and  bheopest  neaae  ot 
aecertaining  the  meteoroloewal  oonditions  ot 
the  free  air.    Sinoe  the  work  at  Blue  Hill  ha^ 
boconio  known,  the  ««e  of  tho  kite  for  meteo- 
rulugiciJ  purposes  has  become  international. 
The  United  SUtea  Weather  Bureau  undertook 
during  tlie  eummer  of  1888  to  obtain  daily,  at 
a  mile  above  17  stations,  data  with  which  to 
consfcrtict  a  weather  map  for  forecasting,  but. 
unfortunately,  the  light  winds  prevented  the 
ftCTnmpliahmftnt  ef  the  projeot.  Kite«»  however, 
an  beiug  einpl<^»  with  snooesa.  by  the  meteo- 


rological bureaux  of  Prance,  Germany  and 
Russ,ia.  to  gather  information  a?K>u(  the  vary- 
ing  conditions  of  the  free  air ;  and,  lui  already 
stated,  thia  is  the  moet  important  use  of  kites 
at  pnaent.  It  is  probable  that  kites  oould  he 
QlM>d  advantageously  in  allied  researches,  auch 
as  the  detennination  of  the  electric  potentiiU 
of  the  air>  the  intensity  of  solar  radiation,  and 
the  coUeetiott  of  samples  «f  air  at  different 
heif^ts  for  analTaia. 

A  few  other  purposes  to  wluch  the  kite  has 
actually  been  put  in  the  T^nit<Hl  StjiU's  may 
be  mentioned.    First,  men  have  been  lifted  by 
thwi  on  several  oooasions.   In  1897*  Lientaii- 
ant  Wise,  of  the  11.  S.  Am^,  having  the  seme 
object  in   view  as  Major  Baden-Powell  in 
England,  in  18}*7,  with  the  aid  of  a  cord  and 
tackle  succeeded  in  pulling  himself  up  to  a 
height  of  forty  feet,  Bostained  by  several  Ster* 
grave  kites,  as  Mr.  Haigrave  had  alrsedj  done 
in  Australia.    Tlie  same  year  Mr.  C  TT.  Lam- 
son,  of  Portland,   Maine,  using  an  immense 
kite,  with  superposed  surfaces  aggregating  600 
square  feet»  between  which  he  was  aeeted,  was 
liftsd  50  feet  or  more  above  the  gnmnd.  Mr. 
Lamson  wan  able  to  change  the  nnglo  of 
incidence  to  the  wind  while  aloft,  and  in  this 
way  to  mako  practical  experiments  on  the  kite 
as  an  aeroplane,  from  which  it  appeaie  that 
the  kite  nuiy  render  important  services  to  the 
devdopment  of  the  flying  machine.  Lieutenant 
Wise  has  admitted  -the  shortoomings  of  the 
kite  for  reconnoitring,  namely  that  it  requires 
wind,  an'l,  therefore,  must  b©  accessory  to  a 
cjkptive  balloon  for  military  purposes.    For  the 
Navy,  however,  it  is  probable  that  a  fast 
\^<s^p\  in  motion  would  always  be  able  to 
create  suflicient  wind  to  raise  a  luazi-httmg 
kite;  and  for  ease  of  handlhig  and  tnna- 
portation    on    ship-board,    kites    am  va.stly 
superior  to  balloons.    It  may  be  possible  on 
land  and  in  a  level  countiy,  for  automebilee  to 
raise  such  kites,  but  so  far.  to  my  knowledge, 
these  vehicles  have  been  employed  solely  to 
pursue  kites  that  have  broken  away. 

For  ]diotography,  kites  have  been  employed 
by  :\li  Eddy  and  Woglom,  of  New  York, 
and  timy  liuve  secured  tolerably  good  pictures 
of  the  groond  from  an  Mttreme  h^i^t  of  a  few 
hundred  feet  by  operating  the  .shutter  of  the 
camera  by  a  cord.  It  would  appear  that  this 
offers  a  dieap  and  mmple  method  of  snrrey^ 
ing,  thiwg*'  so  far  no  demonstration  of  its 
aoeuraey  haa  been  given.   In  order  to  obtain 
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pliotograplis  of  the  upper  surfaces  of  clouds, 
which  w©  can  rardy  sec,  the  writer  Imd  con- 
struct'ed  in  Paris  an  automatic  camera,  to  be 
hung  below  a  kite,  by  whkh  be  hoped  to  get 
a  serios  of  such  picture?".  Tho  (exposures  ot 
the  sensitive  film  are  controlled  bj  clockwork, 
M>  aa  to  begin  only  after  the  apparatoa  sball 
have  reiiolit'd  the  desired  altitude,  and  to 
continue  at  intervals  that  are  arranged  before- 
hand. Die  weight  of  the  camera  (6  lbs.)  pre- 
dndes  its  being  lifted  m  high  m  our  meteeio- 
graphfl. 

Kites  may  readily  be  used,  always  provided 
there  ia  wind,  to  signal  TlaneUy.  At  night 
tlii'^  can  ho  Joiu'  by  lanterns,  or,  possibly,  by 
an  incandescent  electric  light,  for  which  the 
onmnt  is  tnuumitted  through  the  retaining 
wire  connected  with  a  batteiy  at  the  ground. 
Exp»»riTnrnts  were  made  two  years  ago  at  Blue 
Uili,  looking  to  the  employment  of  kites  to 
niise  the  terminal  wires  in  Marooni's  apaoe- 
teloeraplit.  While  fnnii  a  lioiglit  of  100  feet 
electrical  signals  wore  transmitted  12  miles, 
yet  die  atmospberic  eleotrieity  ooUected  by 
longer  wires  precluded  their  use.  Kites  have 
rarriiHl  folophone  wires  ovor  inacr»>?v^iblt> 
places,  such  as  rivers,  and  no  doubt  they  may 
serre  «  nseftd  purpose  in  mtsing  lines  up 
pivcipiotv*  or  over  lii^^li  buil(linjj;s,  in  tlio 
manner  proposed  for  communicating  with 
Wfeoked  vessels. 

Other  applications  of  the  kite  might  be 
mentioned,  but  probably  enough  has  been  said 
to  show  that  the  kite,  at  the  commencement 
of  the  twentieth  centmy.  is  ma  inportaot 
enprino  both  from  n  aeientifio  and  {naetioal 
standpoint. 

The  Chairiun  :  I  think  we  uliall  all  agroc 
that  we  ought  to  tender  our  cordial  thanks  to 
Mr.  Lawrcnco  Rotoh,  Director  of  Bliif  Hill 
Observatory,  for  this  very  interesting  paper 
that  he  has  sent  os,  on  the  "  Chief  Seientifle 
Uses  of  Kites."  (rTiorrs.)  Wo  will  next  a.sk 
Mr.  Patrick  Alexander  to  read  his  notes  on 
Sounding  the  Air  by  Flying  Maehinee  eon- 
trolled  by  Hertrian  Waves  (illustrated  by 
workinp  motlcls) :  noxt  Tlio  ITofmann  Flvin-T 
Machine ;  then  iiutary  Kites,  and  othi^r  uvnai 


Sounding  the  Air  by  Flying 
Machines  con t roiled  by 
Uertizan  Waves, 

By  Patrick  Y.  Alexander. 


By  arrangement  balloons  and  kites  are 
floated  from  Batheaston,  Beiiin.  Fans,  St. 


Petersburg.  Moscow,'  Crackau,  Vienna, 
Munich,  Strassburg,  on  pre-arranged  days 
carrying  self -registering  instruments  which  re- 
cord pres&are,  temperature,  and  humidity  of 
the  atmof?phere.  The  in>tnimont«;  are  tet^ted 
with  staadardjj  before  leaving,  and  all  are 
fonushed  with  nottoes  in  sevevnl  languages 
praying  that  the  instruments  may  be  taken 
care  of  on  landing,  and  returned  at  onoe  to 
their  starting  pUice;  the  records  are  then 
sent  to  headquarters  for  oomparison. 

T  hn\'t)  liere  two  t%"pps  of  in«tniment.<!,  one 
fur  work  at  low  altitudes  and  the  otiier  for 
high;  this  tjpe  having  already  done  good 
work  at  14  miles  high. 

As  the  instruments,  balloons  and  kites  are 
subject  to  various  mishaps,  it  becomes 
neoesaary  to  devise  means  whereby  they  can 
be  launched  from  tiie  station,  sound  tho  at^ 
mosphere,  and  retain  to  the  station  with  the 
rscoids  m  safety. 

Fortunately,  in  the  Hertzian  Waxes  wo 
have  a  power  that  lends  itself  to  control  the 
direction  of  small  flying  machines  which  are 
furnished  withtbeirown  propelling  power,  upon 
which  the  instnimentscan  beslunp.atid  if  the  wind 
is  not  blowing  too  strong,  the  flying  machines 
can  aonnd  tibo  aur  within  a  ladius  of  90  miles 
both  by  day  or  niiiht. 

They  are  provided  with  a  compaHS  that 
indioates  ihofa'  coarse,  and  with  apparatus 
that  will  give  their  direction  and  Ji**—*™ 
from  the  station,  for  it  may  be  necee<wry  to 
send  away  instrtunents  in  a  fo^  or  by  night, 
wh<in  they  would  not  be  visible,  to  aaosttain 
thn  fhir-kness  of  a  <mnw  dond,  to  test  a  idoud 
for  atmospheric  electricity,  etc. 

Tho  instruments  having  been  tested  and 
fixed  and  the  flying  machine  sent  np.  the  com* 
pass,  which,  in  connection  with  automatic  gear, 
gives  the  course  to  the  station;  but  if  it  is 
not  correct,  s^nsls  an  sent  to  the  maehino 

which  actuate  appamtii*.  that  instantly  rnidr^^ 

the  machine  until  she  is  steering  the  correct 


Selenium  being  sensitive  to  light.  I  have 
also  arrangements  for  steering  by  seneitive 
flames  and  also  by  peculiar  sounds.  The  chief 
point  I  claim  in  this  ajstom  is  aatomatte 
apparatus  to  niake  regular  contacts  and  a  pivcn 
number  every  revolution  of  a  revolving  arm. 

It  Is  hoped  these  machines  can  be  used  for 
various  pmposes.  Uxt  inetmioe.  carrying 
nTe'?<5a(Tes,  exploring,  and  camera  work,  for 
relays,  laud  and  marine,  can  be  arranged  to 
control  tho  ilii^t  cf  tho  maghines,  even  if  thej 
are  going  at  tho  mto  of  upnaids  cf  1,000 
miles  aa  hour. 
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H  of  man  Flying  Machine, 

This  machine  is  upon  tlip  aeroplane  princi- 
plp,  driven  bv  screws.  There  are  two  screws, 
or  rather  one  double  screw,  which  gives  a  turn- 
ing movement  to  the  machine ;  but  tliis  is 
oqunlisetl  by  automatic  apparatus  which 
balances  the  affair. 


Rotary  Kites, 

Hitherto,  kites  have  generally  been  con- 
I  stnicted  for  simply  riding  on  the  wind:  if  the 
kites  rotate  a  better  lifting  effect  is  anti- 
I  cipated,  by  screws  turned  round  by  the  wind. 
'  At  the  conclusion  of  his  paper  Mr.  Alexander 
I  showed  apparatus  illustrating  the  behaviour  of 


The  Hofman  FIjIrk  Machine. 


Tlie  machine  is  provided  with  legs;  the 
arrangement  is  very  gootl  indeed,  and  enables 
the  nhirhine  to  "  take  off  "  butter  than  running 
up  at  an  incline  from  the  grond,  and  on  land- 
ing receives  a  gnulual  retardation  or  cushioning 
effect. 


screws  rotating  in  a  horizontal  plane  when 
exposed  to  currenta  of  air,  also  Mr.  Buchanan's 
transverse  grip  propeller.  This  differed  from 
the  ordinary  screw  in  as  much  as  the  blades 
have  grooves,  suitably  arranged  which  appear 
to  grip  the  air  better  than  a  plane  surface. 
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Another  exhibit  was  iatennitteat  jeti  oreur- 

renta  for  propulsion  or  reaction.  These  are 
more  ecoaomical  than  coostant  curreuta,  which 
Mem  to  drive  through  (he  air  without  producing 

much  reaction. 

Chairman  :  I  am  sure  we  are  all  much 
indebted  to  Mr.  Alexander  for  the  great 
tfonUe  he  has  taken,  and  for  the  int«resting 
experiments  hp  hns  niad<^.  I  liiiv*-  iiskod  INfr. 
Alexander  to  allow  me  to  examine  this  fan. 
and  yon  wiD  obserre  a  number  of  Hdgee  here, 
which  ii.s  I  utul('rst;\ii(l  him  iirc  to  p'ip  tho  air. 
Well,  Aome  time  ago,  I  remember  being  in- 
formed that  it>  had  been  ascertained  hy  means 
of  the  microscope  that  the  wings  of  some 
insects  and  some  flies  are  fnsliioiiorl  rrrv  mnch 
on  this  principle ;  so  that  vou  see  if  thi<i  were 
tamed  round  in  the  air,  the  air  would  not 

blip  away  as  it  would  wifli  a  simple  plane, 
hut  it  would  go  by  this  and  would  therefore 
tnm  it  round  very  much  faster  than  it  would 
otheiwiM* 

Balloon  Photography  at 
Great  Altitudes* 

Br  PsBcnrAJ.  Sfbucbs. 

One  of  the  most  useful  accessories  of  tho 
modem  aeronaut  is  the  photographic  camera, 
for,  bj  He  UM;,  he  is  enabled  to  place  before 

the  world  reproductions — meagre  and  inade- 
quate it  must  be  confessed — of  the  extended 
panoramic  views  and  glorious  visions  which 
are  ever  before  his  lofty  gnJM>.  The  Frena 
camera  which  I  carry,  f  oritains  forty  filin^  on 
celluloid,  paclced  flat  lilu?  a  pack  of  cards,  and 
I  am  enabled  to  eatpose  and  develop  any 
nmiihor  of  these  as  circumstances  require.  The 
advantages  of  films  over  gUss  plates  for 
balloon  work  are  obvimis,  the  saving  of  weight, 
the  absi'nc-t>  uf  diinger  of  brtxikages  at  a 
breezy  descent,  nnA  tlie  rery  large  extm  num- 
ber of  pictures  which  may  be  taken,  are  all  in 
their  ftivoor. 

In  photot:;rap!iin^  views  on  tho  ^xrouiul,  ihp 
aeronaut  has  to  use  his  diiicretion  in  the 
aeleotion  of  the  subject ;  and.  mofeover.  pay 
attention  to  the  foreground, '  the  middle 
distance,  and  the  far  distance,  ID  tudet  to 
secure  a  pleasing  result. 

To  one  uninitiated  in  photographic  work, 
an  npr-'n  position  with  im(iulatin^  liills  and  a 
view  as  far  as  the  eye  can  reach  might  appear 
a  splendid  subject  for  a  phot<^rapb.  but  the 
experienced  picture-maker  would  avoid  suob  a 
view,  and  select  one  in  which  the  foregroimd 
and  middle  distance  contained  some  object  of 
interest* 


The  balloon  photographer,  however,  has  no 
such  discietion.  As  soon  (ho  halloon  leaves 
the  eajrth  the  pict  ure  becomes  a  distance  one ; 
he  oaa  snap  one  or  two  Tiews  at  the  rttry 
start,  and  afterwards  he  has  dist<ino»»  only, 
the  grandest  view  it  is  possible  for  mortal  eye 
to  see,  the  horieon  extending  for  twenty  miles 
or  more,  but  eveiything  in  dimiiiutive  pro* 
portions. 

He  becomes  a  student  of  distanoe  photo< 
graphy  only,  he  studies  the  ll|^t  and  shade, 

and  look.*)  out  for  interesting  features  to  in- 
clude in  liis  pictures,  and  his  object  is  to 
secure  interesting  *'  bird'^s-eye  Tiews.'' 

With  this  object  in  view,  the  most  import- 
ant consideration  is  the  altitude  and  the  clear- 
ness of  the  budy  of  Htiuusphere  through  which 
the  photograph  b  to  be  taken. 

In  a  nii«;ty  state  of  nir  one  mny  expose  a 
picture  at  a  low  altitude,  a  few  hundred  feet, 
and  obtain  a  reeult,  whilst  at  a  few  thousand 
feet  the  result  on  the  film  wo^ild  he  ahsolutely 
nil,  the  rea.son  being  that  at  the  small  height 
the  picture  itself  reflects  sufficient  active  light 
to  produce  the  impression,  whilst  at  the  great 
height  the  mi^t  intervening  reflects  the  lipht 
and  is  photographed  instead  of  the  view  on 
the  earth.  To  the  human  eye  the  Tiew^  may 
be  possii)i(>,  but  to  the  eye  of  the  earner*  aU 
i  is  blank.* 

I  Itk  a  dear  air  photographs  are  praotieaUe 
a.s  high  as  the  baUoOD  can  ascend,  ud  it  only 
becomes  n  question  a«  to  whether  any  suitable 
subject  for  the  purpose  lies  beneath.  For 
instance,  in  a  bsUoon  trip  across  the  English 
Cliannol.  one  mny  l>o  frr  hours  nt  a  height  of 
thousands  of  feet  in  sight  only  of  the  sea 
beneath,  a  Tery  fine  situation  undoubtedly. 

and  one  which  gives  nniplc  opportunity  of 
speculative  consideration^;.  Where  are  the  vast 
fleets  of  steamers  which  ply  oontinnallylr 
I  where  are  the  oeean-going  vessels P  where  even 
tho  humble  tishinu  craft?  Nothing  to  be  seen 
but  the  deserted  waters  for  the  whole  range  ot 
view.  Even  if  an  oooasional  boat  pasaes  in 
sifilit  it  forms  no  snbjeft  for  sneh  a  distant 
pliotograph,  hut  when  one  crosses  the  shore 
end  pasiws  over  dockyard;*,  piers,  buildings 
and  rivers,  there  certainly  are  the  suhjeets 
for  snapshots  from  the  eaple  eye  of  the  Frena. 
For  such  a  subject  one  gives  a  rapid  exposure, 
say  l<40th  or  l-^KMh  of  a  second,  and  uses  a 
small  vtop  (o  f  he  lense,  say  F/32.  The  exact  de- 
tails grow  on  one  instinctively  and  vary  with 
the  thne  of  day  and  of  year,  and  in  the  after 
proCQW  0^  developing  the  latent  pictnn^  one 
gains  experience  for  future  work.  To  practi- 
cally demonstrate  this  work  I  now  show 
Unterii  didaai  made  from  my  BsgMivea. 
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Slides  wer*»  nIiowh  of;  — 

1  and  2.  Tlie  balloon  ready  to  start  from 

the  Crystal  Palace  Grounds. 
3,  4,  5,  6.  7.  8,  9.  The  Crystal  Palaoo  and 
Grounds,  tiikvn  from  tho  h;ilIt>on  car 
at  varying  heights,  from  250  feet  to 
1,000  feet 

10.  Charlville  Circus  and  Sydenham*  from 

a  height  of  1.000  feet. 

11.  Lowor  Sydenham  and  Gas  Works,  from 

l,o(M)  fwt. 

12.  Honor  Oak  Station  and  Cemeteqr  and 

District,  from  2.000  feet. 

15.  The  Thamee  and  Oreenwidi.  from  1,800 

fwt. 

14.  Greenwich  Hospital,  from  l.UOU  feet. 

16.  Woolwieh  and  the  Entrance  to  the 

Ars.  nal.  from  3.000  feet. 
16,  17.  18,  19.  Views  of  Htistings  and  St. 
Leonards,  when  pa-s^ing  out  to  sea  at 
a  height  of  9,000  feet. 

20.  An   immenw  crowd  of   sptrfnton  at 

Wolverhampton,  from  250  feet. 

21.  The  City  oT  York;  with  hufldings,  Old 

Wall,  Bootham  Bar.  and  Old  Htiister, 
from  1,000  feet. 

22.  Boulogne  and  Harbour,  from  5.000  feet. 
2S.  Dovvr  BatlNMir,  fnim  2.000  feet. 

24.  The  fortified  French  town  of  QraTO* 
lin<»<5.  from  5.fW¥}  ffct. 

lu  conclusion,  I  think  these  views  have 
shown  the  truth  of  my  oariy  remarlB  as  to  the 

utility  of  the  camera  as  an  adjnnot  for  the 
baIl(H>iiist.  The  modern  improvements  in 
camenks  and  photographic  work  render  the 
procesa  certain  and  simple,  aad  the  aeronant 
photographer  therefore  hns  mtich  prr;itor  siiro- 
ty  now  than  was  possible  but  a  few  years  since. 
The  TiewB  which  are  secured,  too,  often  show 
details  and  points  of  interost  which  may  escape 
notice  when  taking  the  fleeting  view  which 
one  is  enabled  to  get  with  the  human  eye. 
Thcee  photographs,  under  many  mvcumAtance«, 
may  prove  of  iko  to  fho  ^nn-f  '-Mr  :ind  militar}' 
man,  and  all  the  laws  in  the  world  cannot  pre- 
Teiit  the  passai^  in  the  air,  thousands  of  feet  - 
aloft,  of  a  biilloonist  with  lits  catiicm,  altliou>;h 
he  may  be  over  most  important  stratefj^ 
positions  and  forttfteatioos. 

It  is,  however,  mostly  as  a  means  ol  in- 

rr<'asii4i  tlic  interest  in  balloon  trips  and  ob- 
taining: interesting  records  of  enjoyable  balloon 
voyages,  thai  I  hope  to  see  my  passengers, 
friends,  and  memhofs  of  this  Society  who 
accompany  me  and  my  brotln^rs  aloft,  armed 
with  photographic  cameras,  so  that  thej  may 
obtain  memwttoes  of  what  aU  hallooniats 
knom  to  he  tiw  most  deli^tf ul  enpwieoce 


which  is  poaaiUe  for  manldnd — to  soar  aloft 
into  the  air  in  which  he  lives  and  breathes. 

The  CoAiRHAN ;  I  am  sure,  ladtee  and 
gsatlemen,  tliat  we  are  not  mily  much  in- 
debted to  Mr.  Pcrciva!  Spenc<»r  for  his  int<»r- 
eating  remarks,  but  also  it  has  been  a  great 
treat  to  ns  and  a  great  privilege  to  see  tiMoe 
beautiful  photographs,  whicli  I  venture  to 
think  very  few  of  ns  have  had  th*  opportunity 
of  seeing  before.  Our  prograjmue  for  thi« 
evening  is  now  completed*  and  I  have  only 
jn^t  a  fpw  words  to  add.  We  liave  sill  heard 
and  read  recently  of  the  ascents  made  in 
France  hy  M.  Santos  Douont,  and  it  haa  been 
reported  in  so  many  papers  that  no  doubt 
you  h:x\  e>  read  the  particulars.  I  wish  just  to 
add  tliis:  whilst  we  may  give  M.  Sontoa 
Dnmont  eiveiry  credit  for  hia  perseverance  and 
ingenuity,  and  hope  that  hp  will  nVitt'in  the 
prise  of  lOO.UUO  francs  (£4.000),  we  know  that 
it  is  only  in  Hm  case  of  vmy  oslm  wnatlNr 
that  sndi  &  feat  as  ha  has  performed  is  poM* 
ble,  etc. 

We  may  say  that  our  pleasant  entertain* 
ment  is  concluded,  and  we  have  to  thank  yoo 
very  much  for  your  kind  attention  aad  fot 
your  presence  here. 

Itr.  £.  F.  FM:  Ladies  and  Gontle- 
men,— I  am  sure  we  all  feel  deeply  indebted 
to  the  pentleman  who  has  so  ably  officiated  in 
the  Cliiiir.  I  would,  therefore,  propose  a  vote 
of  thanks  to  Major  Boherts. 

Col.  TsMPi.KR  r    I  bop  to  Bocond  that. 

The  vote  of  thanks  having  been  carried  by 
acclamation. 

The'  Chairman  said  :  T  bop  to  thank  yon, 
ladies  and  gentlemen,  for  your  kind  vote  of 
thanks. 

Hie  proceedings  then  terminated. 


M.  Santos  DumonVs 
Navigable  Balloon* 

H  M.  Santos  Dumont  has  not  y«t  ocnp 
t rived  to  navigate  his  airship  against  a  wind 
of  any  great  dimensionB,  he  has  by  pluck* 
detemunatton  and  peiee  vni  anee,  anooeeded  in 
drawing  the  attention  of  tho  wliolo  "norld  to 
aerial  navigation,  and  stimulating  a  greater 
interest  in  the  problem  than  has  ever  bsfon 
been  :iroused.  Previous  inventors  ctf  nnvigip 
ble  balloons,  though  they  have  .  spent 
thousands  on  their  oonstruotions  and  have  re- 
ceived  snlllcient  enooncagsmant  in  tlie  snccesa 
of  thoir  initial  wperimonta  to  jnatify  focthar 
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expenditure  of  their  time  and  money,  hare 
suddenly  £topp<>d  short  in  thoir  investigations, 
some  for  want  of  further  funds,  others,  no 
doubt,  for  want  of  the  rare  but  noc«»ssarv 
virtue  of  perseverance.  Its  possession  by  M. 
Santos  Dumont  is  shown  by  his  rwolution  to 
use  failures  as  steppinf^  stones  to  success.  To 
him  hitche.s  and  accidents  have  hitherto  been 
pregnant  with  suf^f^estion  for  further  improve- 
ment. During;  the  past  fmir  years  he  has 
evolved  no  less  than  six  airships,  each  succeed- 


The  details  of  M.  Santos  Dimiont's  experi- 
ments and  aociilents  have  been  very  ably 
treated  in  articles  in  the  Timfs  and  other 
daily  papers,  and  especially  graphically  in  a 
series  of  articles  in  the  AVw  York  TfrraUl,  in- 
cluding sornt*  accoimts  written  by  M.  E.  Aim^. 
and  to  which  we  would  specially  refer  our 
readers. 

Concerning  the  experiments  in  July  last, 
M.  dc  Fcnvielle.  the  late  President  of  the 
French  Aeronautical  Society,  has  contributed 


M.  Santos  Dumont's  Navlirable  Balloon. 

[By  kind  permiuion  <^  Uu  "  lUiutraied  Mail.' 


ing  type  embodying  steps  of  progress  evolved 
from  practical  experiment.  Tlie  whole  scien- 
tific world  must  have  congratulated  the  young 
Brazilian  aeronaut  on  his  escape  from  injury 
on  the  occasion  of  the  three  accidents  which 
have  recently  befallen  his  airship ;  but  while 
it  is  confidently  hoped  by  all  aerial  experts 
that  in  the  interests*  of  aeronAiitics  he  will 
continue  his  experiments,  it  will  be  the  wish 
of  his  friends  that  ho  will  allow  prudence  to 
accompany  bravery  and  perseverance,  and  not 
unduly  risk  a  life  that  promises  to  be  of  such 
value  to  the  cause  of  aeronautics. 


a  communication  to  the  Aeronautical  Society 
of  fJreat  Britain. 

COMMUNICATION  BY  M.  DE  FON\^KLLE. 

"I  think  it  in  my  duty  to  write  on  behalf  of 
the  Aeronantical  Society  ray  impression  of  this 
graml  experiment.  The  results  obtained  must 
he  attributed  to  several  causes  which  it  is  im- 
portant to  relate  singly.  The  elongated 
balloon  has  invariably  kept  its  form  becaase 
it  is  connected  with  a  ballonet  inflated  auto- 
matically by  a  ventilator  worked  by  the 
engine.    The  envelope  is  connected  with  the 
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frame  by  an  immense  number  of  vortical  steel 
wires  which  forms  a  solid  mass  tru veiling  in 
the  air.  The  immense  Ijelix  is  four  metres  in 
diameter,  and  is  worked  by  an  engine  of  16- 
horso  power.  A  powerful  system  of  ventila- 
tion prevents  the  over-henting  of  the  engine. 
In  it«elf,  the  rudder  lia.s  nothing  wortliy  of 
notice,  and  could  be  replaced  by  any  latonil 
sail  or  resistance. 

The  intelligent  and  happy  use  of  the  ventila- 
tur  is  dfserving  of  praise.  It  is  quite  a  new 
feature  in  the  experiments,  and  is  opening  a 
fruitful  way  to  the  aerial  art.  It  dispenses 
with  the  eumbersome  and  heavy  Zeppelin 
aluminium  win»  cage.  Tlie  working  of  the 
apparatus  for  putting  the  engine  into  opera- 
tion was  imperfect,  and  to  its  faulty  condition 
may  he  attributed  the  final  collapse.  Tlie 
petroleum  engine  with  its  four  cylinders  is 
aKo  too  complex  and  too  easily  put  out  of 
order.  But  these  faults  are  after  all  trivial, 
and  do  not  diminish  the  value  of  the  teachings 
of  the  new  construction  as  a  whole.  It  must 
be  said  that  M.  Dumont  has  paved  the  way  of 
the  clouds  and  given  wings  to  the  petroleum 
engine.  Tlie  new  dirigenble  balloon  is  not  a 
perfect  one.  but  it  has  done  a  great  deal  more 
with  its  5<')4*  C'jbic  meters  of  hy<lrogeu  than 
Count  Zeppelin's  with  its  11.000. " 

Since  M.  de  Fonvielle  wrote  this  communi- 
cation thret>  accidents  havp  befallen  ^f.  Santos 
Dumont,  the  news  of  the  lart  coming  to  hand 
while  the  writer  Is  preparing  this  article. 

Tlie  accident  of  M.  Santos  Dumont  on 
August  8th.  when  he  fell  a  distance  of  no  less 
than  2.000  feet  on  to  the  roof  of  the  TrocatKro 
Hotel,  shows  the  importance  of  the  cigar- 
fhaped  biilloon  keeping  its  envelope  in  a  rigitl 
condition.  On  this  occasion  the  apparatus 
which  Bupplie<l  the  b<illonet  with  air  for  the 
purpose  of  maintaining  it#*  rigidity  did  not 
act,  and  experts  may  a«k  whether  this  system 
of  pumping  air  into  an  inner  balloon  for  the 
purpose  of  maintaining  the  rigidity  is  suffi- 
ciently simple  to  ensure  its  maintemince,  and 
whether  there  was  not  reason  in  the  provision 
by  Count  Zeppelin  of  a  rigid  light  frame- 
work? Pos.sibly  the  accidents  sustained  by 
the  intrepid  Brazilian  aeronaut  may  have  led 
M.  de  Fonvielle  to  modify  his  views  on  this 
point;  and  it  is  hoped  he  will  send  a  further 
communication  for  the  next  number  of  the 
"  .Aeronautical  Journal  "  concerning  the  latter 
experiments.  From  tlie  accident  of  Sept.  Gth  it 
would  appear  that  M.  Santos  Duniont's  No.  VI. 
balloon  did  not  retain  the  hydrogen  as  well 
as  oould  be  desired  ;  and  this  accident 
empha.sizes  the  want  of  a  gas-proof  varnish. 
Now  that  there  is  activity  in  balloon  engineer- 


ing, is  there  no  chemist  that  will  give  this 
urgent  aeronautical  need  his  attention.  It  is 
surely  within  the  powers  of  chemistry  to  im- 
prove upon  the  faulty  varnishes  which  are 
useil  in  balloon  manufacture.  It  was  this 
want  which,  doubtless,  first  led  the  British 
Government  balloon  expertvS  to  employ  gold- 
beaters' skin  for  the  balloon  envelope.  The 
expense  of  goldbeaters'  skin,  will,  however, 
always  be  a  hindrance  to  its  general  adoption. 

It  is  frequently  asked  how  far  M.  Santos 
Dumont  has,  by  his  experiments,  advanced  the 
art  of  aerial  navigation.  It  does  not  appear 
that  he  has  navigated  his  balhmn  against  more 
than  very  light  winds ;  but  in  his  machinery  he 
has  shown  such  attention  to  detail  that  it  may 
reasonably  be  expected  that  if  he  continues  to 
increase  his  motive  jiower  he  will  ere  long 
excee«l  past  jKjrformances. 


The  Sparrow  Balloon  Coin. 


We  are  indebttnl  to  the  court<vsy  of  Miss 
•Agness  Buttress  and  the  Keeper  of  Coins  at 
the  British  Masoum  for  the  representation  ot 
the  Sparrow  Balloon  Coin  herewith  presented. 


1  he  Sparrow  balloon  Coin. 

mrproducfd  hit  kinfl  ;wimi»«i.)n  of  Ihf  K<rpfT      the  Coin 
htpartuunt,  Briiuk  Muteum.) 
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Miss  Agne«s  Buttress  writes  as  follows : 
"  About  the  end  of  last  May  I  was  dig{;ing  in 
my  gardeni  to  plant  a  shrub,  aad  turned  up 
what  I  thooght  at  first  waa  the  shank  of  an 
old  button  ;  but  being  somewhat  ob'^ervant  by 
nature,  I  rubbed  the  earth  off  and  examined 
the  ooui  under  a  glass ;  I  then  poliahed  it  a 
little  with  metal  paste,  thinking  it  was  nilvor, 
and  could  rearl  the  words.  The  t*Trrtr<'  T  re- 
side in  is  sitiiat^^d  at  the  base  of  Hi^ngate 
Hill.  North  London,  and  the  homes  have  heen 
built  more  than  years." 

The  writer  of  this  letter  was  kind  enough 
to  lend  the  Hononury  fieeieiaiy  of  the  Aero- 
tiiuiticul  Society  tlie  eoin  described  above,  and 
which  is  represented  by  Nos.  3  and  4  in  the 
iUufltration.  Ai  will  he  wen»  on  one  m'de  of 
the  coin  :  tJie  repmentatUMi  of  a  pear- 
shaped  bftllonn  with  two  pnssengers  in  the  car 
and  bearing  on  it  the  word  "  Sparrow." 
Round  the  engraving  of  the  balloon  are  the 
words  "  A^^ended  at  Oxford.  June  i:\nl 
On  the  other  side  is  the  representation  of  n 
man  in  an  old'Auhioned  coat  and  wearing  a 
cap  with  peak.  Hound  this  are  the  words 
"  Ironmonger.  Bishopsgat«,  London." 

In  the  attempt  to  throw  light  on  the  balloon 
ascent  made  by  this  enterprising  ironmonger, 
the  editor  of  this  jouma!  paid  a  visit  to  the 
Keeper  of  Coins  at  the  British  Museum,  and 
fonnd  fhtA  the  ooin  deportment  of  the 
Mtisi^iira  not  only  poesesAcd  a  .sample  of  the 
coin  found  by  Miss  Agness  Buttress  in  her 
garden,  but  al«o  others  whioh  had  been  evi- 
dently struck  l)y  the  ironmonger  aeronaut, 
and  which  bore  somewhat  dissimilar  im- 
pressions. 1  and  8  represent  the  im- 
pgressions  on  each  side  of  one;  of  these,  1 
gives  the  full  name  of  the  imnmorper  Tsfuic 
Eariyroan  Sparrow ;  2  shows  another  rcpre- 
aentation  of  the  balloon.  slightlT  differing 
from  No.  4.  Nos.  5  and  r  show  that  Mr. 
Sparrow  evidently  used  thet^e  coins  as  means 
of  advertiwment.  fbr  on  one  side  of  this  coin 
appear  the  words  "fi^parrow's  Leather  Sauoe,'' 
while  on  the  other,  round  the  balloon,  are  the 
words,  "  Sparrow,  nail  merchant,  London.' 
The  hoOoon  ii»  eglMn.  of  a  different  shape, 
being  more  spherieal  In  this  cji^e.  Tliese 
three  representations  of  the  balloon  would 
seem  in  eadi  case  to  be  from  the  pen  of 
different  draughtsmen.  In  order  that  the>;e 
various  specimens  should  he  represented  in  tht 
"  Aeronantical  JoumaJ,"  the  Keeper  of  Owns 
in  the  British  Museum  very  kindly  ordered 
planter  casts  to  be  made  of  ea<  ii  --pedmen,  and 
gave  permission  for  their  reproduction. 

In  farther  pocHnit  of  information  oanoeni'- 
ing  the  aaoent  of  Mr.  Spsnvw,  the  editor  of 


this  journal  paid  a  visit  to  Oxford  and  con- 
sulted the  pages  of  "  Jackson's  Oxford 
Journal  "  for  1823.  It  may  be  remarked  that 
tliia  ktter  journal  is  one  of  the  <ddrst*estab- 

lished  newspapers  in  the  kingdom,  this  being 
the  one  hundred  and  forty-ninth  year  of  its 
issue. 

From  the  search,  it  was  ascertained  that 
this  bulloon  a  seen*  was  really  made  on  Juno 
13th,  1823,  from  the  Oxford  Gas  Works  in 
Commemoration  week,  and  that  Mr.  Sparrow 
nceompnnie*!  the  famous  aeronaut,  Mr,  Oreen. 
to  whom  the  balloon  belonged.  As  the  date 
on  the  coin  found  by  Miss  Agness  Buttrssa  is 
June  2:?rd,  lP'2r5.  it  would  sorm  that  this  date 
is  the  one  on  which  the  coin  was  struck. 

Permisiaon  has  been  obtainied  for  quoting 
the  following  extracts  from  **  Jact^n's  Oxford 
J(nirnal,"  giving  details  eonrernin^  his  asoMit 
Extnict  from  "  Jackson's  Oxford  Journal. 
June  14th.  18S8:— 

"  T\)o  ontertninment  carved  out  for  yester- 
day was  the  n  scent  of  Mr.  Green  in  his 
balloon ;  and  so  powerfully  attraotive  waa  the 
spectiicle  that  from  an  early  hour  even,-  road 
leading  to  Oxford  was  an  unbroken  stream  of 
pede.strians.  horsemen,  and  carriages  of  all 
constntctions ;  and  as  the  4noming  advanced, 
the  whole  population  of  tlio  neighbourhood 
neemed  to  have  emptied  it.self  into  our  streets. 

'*  The  aaoent  of  the  balloon  was  delaTod  for 
more  than  two  hours,  from  an  accident  that 
iiappened  to  one  of  the  poles  at  the  oom- 
nienoement  of  the  amngements;  but  abont 
half-past  two,  the  inflation  being  completed, 
Mr.  Green  mounted  the  rnr  accompanied  by  a 
gentleman  of  the  name  of  .*^parTow,  of  London. 
Nothing  could  exceed  the  intrepid  self- 
poKsessinn  of  both  of  them.  The  beautiful 
and  majestic  vehicle  rose  with  extreme  slow- 
ness, and  Mr.  Green  immediately  threw  ont 
part  of  his  ballast,  but  not  with  entire  effect, 
for  the  ascent  was  still  so  gradual,  that  part 
of  the  net^work  endroiing  the  balloon  caught 
the  comer  of  the  dunmegr  of  one  of  the  build- 
ings of  the  ga^  works,  nnd  the  jerk  given  in 
consequence  to  the  whole  apparatus  of  the 
balloon  waa  ao  strong  that  the  oar  waa  my 
nearly  upset,  and  at  the  same  moment  a 
Hcns.1t ion  of  horror  came  across  the  feeling  ot 
everyone  of  the  many  thonsaads  who  were 
■  near  enough  to  observe  what  had  taken  place. 
Fortunately,  however,  both  the  aeronauts  kept 
their  -seats;  and  instantly  Mr.  Green's  com- 
panion with  eouraonmate  addrosH  waved  his 
flag  gaily  and  freqHent4y  in  token  that  the 
(;jir  had  recovered  its  balance,  and  that  all 
danger  on  that  aoore  had  passed  awaj.  The 
balloon  took  a  •oath'oaaterlj  direotion,  and  at 
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»  quart<>r  before  six  the  intropid  noroiuUltii 
descended  in  the  park  of  T,;uly  Stajilcton,  nt 
Rothofield  Grays,  near  Henlcj.  having  been 
up  tlirae  boon.  Ihe  desentt  was  aocompU'thed 
witliout  any  aoddent  to  the  voya^rs  and  tfa« 
balloon,  but  it  appears  not  without  consider- 
able difBcuUy.  At  twelve  o'cKxk  last  night 
Mr.  Green  and  bis  cumpumun  aiTived  in  the 
city  with  the  balloon  in  perfect  sale^." 

Extract  from  J.irkson's  O-vifrinl  JoTimal, 
June  2l8t,  1823.  boin^;  the  narrative  of  Mr. 
Sparrow,  the  yoiui^  gentleman  wbo  aooom* 
panied  Ifr.  Ch«en  on  bis  aerial  royage  from 
Oxfoni  on  T'lno  T4th,  1^23. 

"  On  rL>iag  from  the  ground  it  appeared  as 
if  we  were  impelled  upwards,  not  nnlike  tbe 
feeling  excited  by  the  action  of  a  awing.  Hie 
concussion  wlion  tho  car  struck  the  chimney 
of  tlio  gas  works  was  electric,  and  gave  the 
car  a  vertical  movement.  On  clearing  this 
obatrnction  we  took  an  oblique  direction  in^ 
dining  to  wlicn  a  li;^l)t  cnrronf  of  air 

springing  up  we  agjiin  changed  for  due  eastf 
and  rose  perpendicularly  and  rapid  from  tbo 
qnantiiy  of  ballast  we  had  thrown  out  to  dear 
the  gas  work-?.  Tt  is  not  in  the  power  of 
language  to  express  the  gratification  the  aero- 
naut expeiienoed  on  Tiewing  the  expanse 
about  him  into  which  he  was  gradually  and 
ulmo«t  ifnp>rceptibly  rising.  At  about  half  a 
mile  from  the  enrih,  a  variety  of  current* 
were  enoonntersd.  which  produced  a  retro- 
grade and  snm< -times  angulnr  motion.  To 
avoid  any  .seoMition  of  fear  irom  looking  too 
suddenly  down  on  die  objects  beneath,  the 
young  aeronaut  accu'^tomid  himself  to  the  view 
by  gradually  taking  the  more  distant  object 
first,  and  in  a  short  time  he  was  able  to  look 
witil  the  greatest  confidence  on  the  surface  of 
the  earth,  which  at  t!iat  time  pr»'"=cnto(l  the 
most  beautatul  variety  of  colourii  resembling  a 
mosaic  pavement  heightened  by  the  aun's  re- 
flection. Around  them  the  cloud-*  appeared 
in  oceans  of  snow,  beneath  the  splendid  carpet 
of  Nature  spread  forth  her  gny  varieties  over 
an  immox'^unihli'  expanse.  Tlie  accident  at 
starting  Imd  injured  ttie  barometer,  but  not 
so  as  to  prevent  ilioir  calculating  the  heights. 
On  leaving  the  earth,  the  mercnty  stood  at  29 
inches  7-lOths.  At  tlu>  greatest  altitude  to 
which  they  rose  it  was  at  21  indies  3-lOtbs. 
From  this  they  calculate  they  were  above  two 
miles  frojn  the  surfae*!  of  the  e.irth.  Tlie 
thermometer  fluctuated  greatly,  the  lowest 
point  was  66.  the  highest  70.  Aa  the  bero- 
meter  would  not  answer  to  the  descent  thej 
had  reooum  to  an  esfiediaDi  by  pUning  one 


of  the  flags  over  the  side  of  the  oar,  and  ob- 
serving the  action  of  the  air  tipon  it ;  by  this 
means  tHey  ascertained  when  they  were  de- 
scending or  rning.  When  diey  had  been  in 
the  air  one  hour  and  a  half,  the  cap  of  the 
neck  of  the  balloon  came  off,  and  as  tJiey  were 
oMnpelled  to  stand  up  and  tie  a  silk  handkei^ 
diief  Tonnd  by  whiA  meoiu  thaj  enooeoded  hi 
preventing  the  too  rapid  escape  of  the  gss. 
nothing  material  occurred  for  the  next  hour 
and  a  half  until  they  began  to  descend.  Mr. 
Green  conceived  they  hovered  over  Mettlelted 
Heath  where  the  woods  are  unusually  thick. 
They  had  now  little  balhist  left,  and,  there- 
fore, no  choice  of  wlectinp  a  more  favoumble 
tipot ;  they  contiuued  to  descend  rapidly,  and 
at  about  a  thousand  feet  firofli  ^o  earth  Hr. 
Green  g;ave  his  companion  iu.structinn.<«  to 
throw  out  the  cushions  and  cling  fast  to  the 
hoop  from  whicii  the  car  was  suspended  to 
the  balloon,  lliey  had  searoely  done  so  be> 
fere  they  experienced  a  most  violent  con- 
cussion from  the  machine  striking  the  earth 
and  rebounding  a  height  of  50  feet.  It  then 
rose  and  passed  •  few  jtuia,  when,  on  a 
second  descent  and  shock,  Mr.  Sparrow  was 
thrown  out,  and  the  balloon  thua  lightened, 
ro^  again  with  Mr.  Green.  At  about  a 
diiitance  of  ISO  yards.  Bir.  SpaiTOW  having  v»- 
covered  from  the  khock  and  caught  hold  of 
the  ropes,  the  netting  and  car  be<-Ame  en- 
tangled in  the  tops  of  some  very  bigh  trees. 
In  this  perilous  situation  immeduite  awisfaTOie 
was  ofTcred  by  the  labourers  in  T^ady  Staple* 
ton's  Park,  where  they  had  fir^t  fallen  upon  a 
riiiing  ground,  and  within  3(H>  yards  frtmi  tlie 
Mansion  House.  Stapleton  Psxk  is  two  miles 
from  Henley  and  22  from  Oxford.  The  balloon 
W  is.  hy  the  exertion  of  a  do»en  strong  fellows, 
-soon  wcured,  and  Mr.  (ireea  descended  down 
the  rope  to  terra  firma.  The  oar  was  dadied 
to  pieces  by  the  violence  of  the  shock.  Lady 
Staph't<m  ii)-tant!y  <fent  and  invited  the  aert>- 
nauts  to  partake  of  some  refreshments,  and 
offerad  them  eveiy  asaistanee  in  aecnrfaig  and 
conveying  the  balloon  to  Oxford,  where  they 
arrive<l  about  12  o'clock  on  Friday  nipht. 

Possibly  some  of  the  readers  of  the  Aero- 
nanlknl  Journal  may  be  abhi  to  send  other 
psrtioidars  of  the  aeronautical  career  of  Mr. 
Sparrnw.  From  tlie  fact  that  each  of  the 
(oiii.H  are  differently  engraved  and  that  the 
Hhapc  of  the  balloon  is  different  on  each,  it  may 
roa.sonably  be  assumed  that  they 
ialiae  different  ascents. 
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Reviews, 

Aerial  Nuvigatiao — ^Ballootus     and  Flying 
MachiiiM  from  an  «ngiiieetiiig  slaiu^pMnt, 

by   Octave   Chanutt?.    CkMiar''8  Hajpttne 

(June.  1901),  London. 

At  the  prownt  nuMnent  when  die  efforCs  of 

M.  Stuitos  Dumont  hare  attracted  80  mvflh 
general  aAteotion  to  aerial  navipration,  Mr. 
Octeve  Ghanute's  exccLlent  Kunimarj  of  pro- 
gress in  aerial  ongineoring  in  Caeiier'a  Hage- 
«ine  will  be  rspt^cially  wfloomp  to  that  section 
ol  tbo  public  who  winh  to  obtain  a  bird's-eyo 
Tienr  of  the  «»b|eofr. 

Tn  'ho  nr*i  If  In-  very  cl early  trt-ats  of  the 
perfoniianoes  of  the  navigable  balloons  and 
flying;  maehines  that  hare  as  yet  been  devised. 

Concemiiij^  the  experiments  of  Count 
Zeppolin,  Mr.  (*IiHiinf«'  is  ot  opinion  that  he 
would  have  obtained  b«>tter  results  if  be  had 
imitated  the  fusiform  eliafte  of  ih»  Fiendi 
balloon  of  18A").  "The  reeistanw  of  this  was 
given  by  lienard  as  R  =  0.01685  D2  V2  in 
netrio  unite,  and  amounts  to  R  =0.0000876 
D2  V2  in  British  units,  in  which  D  is  the 
diameior  oi  the  balloon  in  feet ;  V  the  speed 
in  miles  per  hour ;  and  R  tbo  resulting  resist- 
ance in  poun<ls.  lliis  amoonte  to  18  per  cent, 
of  that  of  a  thin  plane  equal  to  the  largest 
cr(»s-eection  in  area. 

Zeppelin  hwring  obteined  a  apeed  of  18 
miles  nn  hour,  as  stated  hf  hiuuelf,  the  »- 
sistaDOo  of  his  ship  ia 

88  HJ.  X  m 
■■  '=;W7  pomds* 

18 

which  is  34  per  cent,  of  that  of  a  disc  39  feet 
in  diameter  with  a  pressan  of  1 .63  pounds  to 
the  s^iium^  foot;  this  pressure  bping  that  due 
to  the  f>peed.  The  equation  for  his  airship  is 
tbenfore.  B=000I863  D8  Vt  ht  Britudi  imita. 
but  he>  might  have  attainod  about  22  milps  an 
hour  had  his  shape  been  the  same  as  tbat  ot 
Benard ;  and  stall  move  lhad  it  been  that  of  a 
fish,  say  a  salmon." 

Tho  rt'oent  experinionts  of  M.  Santos 
Puniont  have  taken  placo  since  Mr.  Clianute's 
arljele  was  written;  therefore,  we  have  not 
ypt  Mr.  Chanut^'s  opinion  of  the.^e  ;  ho  morcly 
mentions  M.  Santos  Dumont's  earlier  expen- 
menta  withont  critioism. 

Speaking!;  of  tho  possibilities  of  navigable 
balloons  in  the  future,  he  points  oat  that  "  the 
siee  must  be  great,  even  to  the  veige  of 
impracticability^  the  form  must  be  that  of 
least  re-iistnnc^,  and  the  lonpth  should  not  be 
more  than  ten  times  the  diameter  in  order  to 
ensnro  stalulily.  Moreover,  the  propeller 
mnat  be  elieetife  and  ynSmkfy  ftt  the  fnmt, 


and  the  motor,  indnding  ito  sapplite»  shoold 

develop  prcnt  powpr  in  proportion  to  its 
weiglit.  If  aii  tiiese  conditions  be  observed, 
the  French  expetU  allow  that  tho  nitimate 
NpVcd  mny  attiiiii  44  milt  s  an  hour  in  the 
distant  future.  This  in  about  the  speed  with 
which  motor^ven  flying  maditnes  will  begin. 

Regarding  flying  machines.  Mr.  Chanute 
considers  that  the  best  that  ha.s  been  done 
has  been  to  sustain  from  27  to  i35  pounds  per 
horse  power  by  impact  upon  the  air.  '*  OUding 
machines,  it  in  true,  tising  gravity  as  a  motive 
power,  show  89  to  110  pounds  sustained  per 
horse  power,  but  these  figoves  must  be  ooa« 
siderably  reduced  whpn  .m  urtificial  motor  is 
substituted  in  wder  to  cover  the  inevitable 
met^uuiioal  losses  in  the  madiincry  and  in  the 
propeller.  Much  has  b«>en  done  within  the 
past  decade  towards  reducing  the  weight  of 
motors.  Steam  engines  have  het^n  produced 
weighing  but  10  pounds  per  hone  power,  and 
t!it'  Iat<'?.t  pisnlinp  motor,  that  of  Buchot,  is 
said  to  weigli  only  12i  pounds  per  H.P. ;  bat 
modi  fematns  to  be  done  to  render  madhines 
working  so  nearly  up  to  tho  limit  of  onduranoe 
absolutely  reliable  and  safe  in  the  air.  It 
now  seema  probable  that  the  aneeearfnl  aerial 
motor  will  be  some  form  of  gasoline  engine 
using  air  instead  of  water  as  n  working  floidf 
and  thus  saving  weight." 

One  of  the  most  important  points  aboot 
flying  mncliines  is,  in  Mr.  Chanute's  opinion, 
the  maintenance  of  equilibriom.  On  this  sub- 
jeot  be  is.  perhaps,  the  grsatest  Hving 
authority,  as  hr  has  (Icvotoil  so  much  atten- 
tion to  the  subject  of  soaring  machines.  After 
the  disastrow  tennhuttlon  <rf  libe  asoeota  of 
both  Lilienth^  and  Pitcher,  it  is  satisfaetoiy 
to  hear  that  Mr.  Chanute  has  had  about  one 
thousand  slides  made  by  assistants,  with  two 
different  types  (6  madiines)  without  the  siif^t- 
e«fc  accident. 

Concerning  the  methods  obtaining  equili- 
briom ho  **Tb»  underiTittg  prindple  of 
maintaining  equilibrium  in  the  air  is  that  the 
centre  of  prsssuie  upon  the  sustaining  sur- 
faces riiall  «t  all  times  be  upon  the  same 
Vf  rtical  linos  as  the  centre  of  gravity,  due  to 
tho  weight  of  the  apparatus.  In  calm  atr 
this  is  fairly  secured,  but  in  a  wind  the  centre 
of  pressnre  is  constantly  diifted  bgr  the  tur- 
moils of  the  air,  for  it  ndraTir<««  or  recedes 
with  the  diminution  or  increase  of  the  angle 
of  ineidenoe.  "Riere  are  seveinl  wa^a  of 
counteracting  this  difficulty.  The  centre  of 
gravity  may  bo  shifted  back  or  forward  to 
coincide  again  with  the  vertical  line  passiiig 
throO]^  the  new  centre  of  pressure;  this  is 
the  method  employed  by  Liiienthal  and  by 
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Filoher,  wbioh  tiiej  «iiplted  by  ihifting  tiie 
position  of  their  personal  weif^fit.  Or  the 
centre  i>l  pressure  may  be  brought  back  into 
a  vertical  line  with  a  fixed  centre  of  fpravity 
either  by  changing;  the  angle  of  incidence,  or 
by  aliifting  tlie  aurfaoes  themselTes.  These 
Utter  Br»  the  methods  vfaioh  have  been  ex- 
perimented upon  by  the  writer  in  three  differ- 
ent ways :  — 

"  1.  Affixing  a  horixonta)  tail  (the  Penaud 
tail)  at  an  angle  to  the  supportiBg  mrfiK  t  s. 
This  catcher;  tln>  air  on  it«  upper  or  lowt>r 
surface,  and  shifts  Um  angle  of  incidenoe  of 
the  wingi,  and*  eoiuwqufintly,  the  oentre  of 
pressuTP. 

"  2.  PiTOting  the  winga  at  th^  roots  bo 
to  move  horixontally.    These  are  arranged  so 

that  the  impact  of  the  air  shall  bring  tiiem 
back  into  tlie  proper  position. 

"  3.  rivotiim  the  surfaces  m)  as  to  rock 
vertically.  Tliis  is  amnged  so  that  the  im- 
pinging air  shall  automatically  shift  the  angle 
of  incidence,  and,  therefore,  the  centre  of 

"  Th«^  tliird  iirr:ing('iii(>nt  is  believotl  to  bo 
the  best,  but  one  cannot  be  sure,  inasmuch  as 
all  the  adjustnents  above  indioated  sie  noet 
delicate.  Simple  as  ths  principles  seem  to 
be.  it  rofinirp'i  years  of  experimrnt  to  apply 
them  properly.  The  positions  of  the  pivots, 
the  8trei4(th  and  adjtistnMnta  of  restimimng 
springs,  and  the  Iwst  position  for  the  centre  ot 
gravity  involve  thousands  fA  out-and-tiy  ex- 
periments, first  with  models  and  then  with 
ftdl-^ned  Riding  midlines  eanyiog  a  man.." 


Meetings  of  the  Permanent 
International  Aeronautical 
Commission. 


Taanslateo  By  U.  A.  B. 

At  this  meeting  of  the  Fennaiuntt  Inter- 
national Ammauticfil  Commi«?';ion,  a  report, 
by  M.  Herve,  was  read  on  the  method  of  pub- 
lidung  the  wwlc  of  Ihe  Oonnuttee;  also  a 
statement  by  riipvalior  Pcsro  on  thr>  pre- 
sentation of  the  reports  of  the  delegates  of 
the  Permanent  Goniiiifasioii.  at  the  late  fiiter- 
naf  ion.i]  Maritime  Congress  at  Monaco.  Tlie 
Commisnon  adopted  Colonel  Henard's  pro- 
poeal  to  approach  the  Life-Saving  Societies 
with  Uie  object  of  realising  its  propossls  for 
maritime  aerial  life^ving  appatatus,  and  of 


starttog  pnliminary  experiments.    The  Com- 

mission  calls  npon  its  deloirato^  at  tlic  Monaco 
Congrei^s  to  complete  their  wurk  by  a  practiotl 

Owing  to  incompl«»to  acpoimts  of  its  last 
commuttioatioo.  the  Committee  oonsiders  it 
advisable  to  again  point  oat  the  penoanenUf 
advantageoas  nature  of  the  facilities  it  has 
obtained  for  the  free  return  carriage  of  a 
balloon  fallen  in  a  strange  country,  by  the 
presentation  of  a  certificate  of  origin 
^namntoed  by  the  maker  and  visM  OOOS  for 
uU  by  the  commission. 

June  27. 

At  this  sitting,  Xaval  Lioiitonant  Sapi&iier, 
on  behalf  of  M.  Ch.  Kd.  (>iiillaume.  President 
of  th«!  Stib-Committt'o  of  "  Balloon  Bearings,' 
in  relating  the  work  of  the  Sub-Committee, 
smnmed  np  a  memorandmn  from  H.  ¥Vm^, 
liytlro'^r.jpliic  engineer-in-<:bief .  on  a  series  ot 
magnetic  and  astronomical  observations  from 
which  he  tbdnoes  a  method  of  taking  bear> 
ings  which  promises  safety  to  aeronauts  from 
their  prinripal  danger,  that  of  drifting  unbe- 
known to  sea  when  at  great  altitudes  above 
the  elonda. 

To  enable  aeronauts  to  recognise  their 
whereabouts  when  approaching  the  earth,  the 
sab-eommiarion,  at  the  snggeetton  of  Oomte  ds 

la  Valet  to.  is  considering  the  bringing  out  of  a 
species  of  dictionary,  whose  data  will  be  figure- 
types  characteristic  of  the  aerial  aspect  of  the 
earth's  stnfaoo.  This  woi^  will  be  linked 
later  on  to  the  aeronautical  charts  which  the 
sub-committee  will  subsequently  prepare. 


NOTES. 


Dr.  Banwn't  KeoeDt  High  AmwhI— 

On  July  J'llst  Dr  Bcr^nr:  rani  l>r  Siring 
made  on  ascont  from  BerUn.  and  reached  a 
height  of  over  84,400  ft.,  thus  beating  the 
previous  registered  records  <tf  the  hei^t 
rearbod  in  a  baHoon,  though.  a.s  in  tho  ease  ot 
the  ascent  of  GUislier  and  Coxwell  iu 
the  extreme  hei^t  attained  is  not  Mfpstered 
as  both  ufrntiun*'--  1o'-t  r-nTv^cinusness.  Tlir 
minimum  t«utperature  registered  was  minus  40 
degrees  oentignde.  TIm  Daily  MaU  ol 
August  3rd  gives  some  very  interesting  details 
concerning  the  ascent.  At  800  feet  below 
the  hi^est  point  registered,  the  aeronanta 
became  unconsciotts  and  remained  in  this 
state  three-quarten  of  an  hoar.   At  a  faai|^t 
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of  3.280  feet  the  erim  of  geese  axul  cattle  were 
still  he«rd,  and  the  sound  of  a  r:n1w:iy  engine 
vr»a  audible  up  to  20,000  feet.  Aitor  this 
point  tiMm  wius  perfect  silence.  Fneaiikg 
point  was  readied  at  a  lioi^lit  of  12.400  feci. 
tit  20.000  feet  furs  were  put  on,  and  at  ;iO,0U0 
feet  the  aeroiuiuta  iworted  to  inhalation  ol 
pure  oxy^t'ii.  rnnooming  the  inlialation  ot 
oxygea  there  is  probably  some  reason  in  the 
opinion  of  M.  de  Fonvicllo,  given  in  his  ad- 
dres.s  to  the  Aeronautical  Society  of  Great 
Britain  in  April  last  when  lu-  iir^cd  the  im 
portauce  ol  inhaling  pure  oxygen  at  the  first 
feelingi  of  ineonvenienoe  bt  hig^  Mcents,  and 
not  waiting  until  the  verge  of  insensibility. 
Posaiblj,  if  Dr.  Berson  and  hia  oompaoion.  in 
the  reeeiit  aaaeat*  had  oonunenoed  tiie  inhala- 
tion soonw,  fhej  wnild  vot  have  beaome  tm- 
oonecioQB. 


The  Systematic  Exploration  of  the 
Atmosphere  at  Sea  by  Means  of  Kites. 
— HithmtOk  the  one  diaadrantagge  omineeted 

with  TTiotrorologieal  objservations  hy  m.  nr;  ot 
kites  has  been  tbo  impossibility  of  woriuD($ 
them  in  winds  1ea»  than  12  milee  per  hour. 
Mr.  liawrence  Rotch  has  lately  carried  out 
experiments  with  kites  at  s<?a,  which  have 
proved  the  pos.sibility  of  flyin';  tJicm  from 
hoerd  a  Teasel  in  oalm  weather.  The  method 
not  only  pormit.^  kit«>4  to  be  flown  in  nnti 
cyclonic  conditions,  but  enables  datA  to  be  ob- 
tained a  mfle  or  two  above  the  ooeaaa  where 
no  observations  have  beon  possible  hitherto. 
Mr.  Lrfiwrence  Rotch  Inrought  tliis  important 
step  in  the  progress  of  aelentifle  Into  flying 
before  tho  last  meeting  of  the  British  Aasocia- 
tion  at  Gla.spow ;  and,  owinp  to  liis  courtesy, 
we  are  enablod  to  quote  the  following  extract 
from  1^  abstract  of  his  paper. 

Tho  method  consists  in  itistalling  the  kites 
and  apparatus  on  board  a  steamship,  wliicb, 
when  travelling  through  eahn  air  at  a  speed 
of  10  or  12  knots  por  hour,  pnables  the  )dt«s 
and  instnunentfl  to  be  raised  to  the  lieigbt 
that  could  be  reached  in  the  moot  faTOOiahle 
wind.  Sbonld  the  wind  be  too  Strang,  its 
force  nvAV  he  moi-lonite'l  by  steaming  with  it. 
In  Uiis  way  tlie  kites  can  bo  ilowu  at  ail  time!< 
and  in  thMo  equatorU  rsfpons  where  a  know- 
ledge of  tho  conditions  of  the  rtpper 
atmo^here  is  needed  to  complete  our  theories 
of  the  atmosphorie  einmlaiioa. 

The  use  of  Idtes  to  the  best  a<lviuita4;o  re- 
qnire^  a  vessel  that  can  be  nuuueuTred  at 
will ;  and,  therefore,  experiments  were  made 
in  Mssssfilraeetta  Bay  on  a  tog  having  a 
ntfiiirrom  speed  ol  10  miles  an  honr.  Althouj^ 


the  wind  Uew  only  6  to  10  miles  an  hour,  and 
at  no  time  was  strong  onough  to  lift  tlie  kites, 
yet  by  steaming;  towards  it  within  45"  of  its 
mean  direction,  the  meteorograph  was  tmised 
to  a  height,  of  half  a  mile.  The  ease  with 
which  the  kites  were  kunched  and  the  steadi- 
ness with  which  they  ii»w  in  the  uniform 
artificial  wind  were  notjoeaUou  A  trial  of  the 
kites  was  next  made  upon  .i  pas.<4enger  steamer 
crossing  the  North  Atlantic,  in  order  to 
n.sorrtain  whether  it  waa  possible  fto  obtafai  in 
this  way  met«»orologiral  dafn  frequeiitlv  during 
the  voyage.  Flights  were  made  on  five  days, 
iriien,  although  the  winds  accompanying  an 
aiiti-<  vclono  wer<>  too  light  to  lift  the  kites, 
the  artificial  wind,  caused  by  the  eastward 
motion  of  the  vessel  at  a  speed  of  16  knots, 
sofflced  to  carry  the  kites  iitul  ineteorofijraph 
to  a  maximnm  height  of  one-third  of  a  mile. 
Had  it  been  possible  to  alter  tho  course  of 
the  \-essel  the  kites  oould  have  been  flown 
every  day.  Hie  kite  n^'onls  obtaintnT  in  this 
antiMsydone.  in  connection  with  simiUir  ones 
on  deck,  show  abnormal  changes  of  tempera- 
tiJre  witli  idtitude  abo\e  the  oce«ui.  great 
fluctuations  in  relative  humidity,  and  slight 
variations  in  wind  velocity.  A  series  of  soch 
flights  on  successive  voynges  would  diodoso 
any  differenro  in  the  vertical  distribntion  rl 
the  meteorological  elements  above  the  ocean 
as  omnpared  with  that  over  the  land,  and  in 
weather  conditions  like  tlir^  above,  would 
furnish  data  for  the  upper  air  that  cannot  he 
obtained  with  kites  at  a  And  ttatioii. 

1I«W  Atrehips.— Besides  the  large  air- 
ship which  is  to  be  constructed  by  Dr.  Barton, 
there  are  two  patterns  of  airships  being  con- 
struoted  tft  tliia  oountty  which  are  lioth 
destined  to  compete  for  tiie  oovoted  Dontsdi 
prize. 

1.  Mr.  F.  liuchanuu's  airship. — ^In  tlm 
Oraphie  of  Sept.  14th  will  be  found  •  piotore 

of  thi*;  airship  ;md  sotno  details  as  to  ita  con- 
struction. It  is  shaped  like  a  fish  with  the 
exception  oC  a  biKPs  head  in  front.  Its  length 
is  to  be  from  80  to  100  feet.  A  special  novel 
feature  is  that  the  cabin  and  the  propellers 
will  bvi  inside  the  balloon,  which  is  divided 
into  an  upper  and  lower  portion.  The  ui^Sr 
portion  is  to  be  filled  witli  gas  and  will  con- 
tain 45.000  feet,  jast  sufficient  to  iMtlaoce 
the  wsi|^t  of  the  appantus*  divided  into 
throe  compartments.  The  fore  and  nft  com- 
partments will  be  used  simply  as  air  chambers 
to  fill  out  the  shape  of  tiie  fldi  helicon.  1!lie 
central  chamber  will  be  the  <al)in,  engine- 
house,  etc.   This  will  be  provided  with  a  door 
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at  the  side  and  portholes  p\iny  a  view  fore 
and  aft;  and  from  its  tiidos  will  project  the 
two  propellers.  Each  blade  of  tho  propellers 
will  be  about  fire  feet  long  by  three  in  width, 
and  a  very  important  feature  of  tlu-  propt'Ilers  ^ 
is  that  tbey  are  to  be  covered  with  minute 
grooires  running  diagonally  oiatwaidA.  Hmm 
grooves  aro  s;ii(l  to  incrfaso  tTio  jirip  of  tho 
propellen  on  the  air,  and  to  give  a  much 
gre«tw  tiniiat.  Like  die  other  ncently-oon- 
stfwted  einhip  oil  motoia  will  eof^ly  the 
power. 

2.  Mr.  W.  Beedle's  Airship.— In  Black  and 
White  for  Sept.  llth  will  bo  found  a  picture^ 
of  thi-?  aerial  craft.  This  is  to  be  100  fiH<t 
long  and  16  feet  in  diameter.  It  is  con- 
■trueted  to  cany  two  men.  and  will  he  driven 
by  a  28-li.p.  air-t'ooU-d  motor  with  four  ] 
cylind^.  The  balloon  is  to  contain  five  gas 
coropartmente  and  is  eneiivled  with  six  du- 
miniun  hoops  being  further  strengthened  by 
thre«  horizontal  lengtiis  of  steel  tubing  each 
measuring  80  feet.  The  tubing  will  impart 
rigidity  to  the  ga«  holder  and  eany  fana. 
motor,  and  c:n.  The  balloon  has  a  capacity 
of  18,0<X)  cubic  feet,  and  when  filled  with 
hydrogen  gas  will  lift  a  deed  wei^t  of  1,200 
lbs.  Besides  the  propollrrs  for  controlling  the 
horizontal  motion  there  is  one  for  controUiog 
the  vertical  movements  wi^ont  Iobb  of  gae  or 
hallast.  The  compl»Hion  of  tln-se  two  airsliip* 
and  th«  ir  trials  will  oerteinl;  be  awaited  with 
no  little  interest. 

The  Balloon  Voyage  AoroBB  the 
Channel  from  the  French  Side.— On  Sep- 

temher  Slat.  Bf.  Cicorge  Latruffe,  the  French 
aeronaut,  5;iicoeeded  in  crossing  the  Cliantu'l 
from  the  French  side.  He  ascended  at  Dun- 
kirk at  1.46  on  Saturday  in  the  halloen  La 
Patrio.  He  was  carried  to  tho  north-ea.st 
ooast  of  BSssex,  whence  he  was  driven  back  to 
the  month  of  the  Ihamee.  He  a^n  went 
north,  end  not  far  from  Bumlmm-on-Crouch, 
his  jib  broke  nwny.  He  then  made  tho 
descent  about  luvlf  a  mile  from  Southminstor 
Railway  Station. 

During  thi?^  voya^(>  it  appears  (hat  at  one 
time  the  balloon  descended  so  near  the  water 
that  tiie  aerooant  was  ahle  te  speak  to  a 
pa^^inf;  stoanif r ;  Tmf  .ipjinrt-ntly  no  ono  on 
board  could  speak  Frent^i,  and  so  no  reply 
back  was  received. 

The  Dost  Floating  aboYe  London. — 

The  Rev.  J.  M.  BaooQ*  in  the  course  of  his 
balloon  aaoenta  this  munnmv  made  an  i&ter> 


e.sting  observation  concerning  the  composition 
of  the  dust  floating  above  London.  He  found 
thai  it  in  composed  chiefly  of  "  minute  fibrous 
particles,  similar  to  thoae  prodaoed  by  liie 
wear  of  olotli  fabric."  In  connertion  with 
these  obsen-ations,  the  Morning  Fast  points 
out  that  the  lungs  of  London  hirda  are  often 
found  to  bo  clot:m,i'd  with  wool  and  f^liie.  while 
those  of  coimtiy  birds  are  entirely  free  from 
such  impedimenta  to  rMfttntioii. 

The  Dentsoh  Prize.— At  the  sitting  of 

the  Aerostation  Committee  of  the  Aero-Qub. 
on  .September  7th.  Mr.  Houtsch  called  the 
attention  oi  the  Cummitteti  to  tho  advisability 
of  spenifying  the  conditions  under  which  the 
compotifion  for  the  Grand  Prize  of  the  Aero- 
Club  will  take  place.  The  Committee  decided 
that  henceforth  every  competitor  must  not 
only  return  to  Im  starting;  poltit  within  thirty 
minutes  after  having  doubled  the  Eiffel 
Tower,  but  must  also  touch  ground  withift  die 
enclosure  of  the  Park  of  the  Aero-CSluh. 

Tho  time  of  the  trial  will  begin  from  the 
mtunent  when  the  guide  rope  or  any  cord 
holding  the  balloon  is  loosened.  It  irill  end 
when  the  rope  is  Koi/.tHl  by  a  man  stationed  in 
the  enclosure.  After  a  full  disou^oo  it  was 
decided  that  the  notioes  must  rsaoh  flie  mem- 
bers of  the  Committee,  at  the  lattxst,  durim: 
the  evening  of  the  day  preceding  the  tnaia. 

Five  members  at  least  of  the  Committee 
must  be  present  at  the  ascent;  otherwise  the 
duraticm  of  the  aenai  fli|^t  cannot  be  properiy 
verified. 

The  Gomndttoe  will  take  measurss  for 

having  a  watch  sot  on  the  Eiffel  Tnwrr  "^o  as 
to  t)(>  sure  that  it  has  been  really  doubled  as 
thu  programme  xequires. 


i^oreign  Aeronautical 
Periodicals* 

On  this  list  a  selection  of  some  of  the  most 
notnUe  articles  is  given. 

L'AKRov.vrTK  CP'iri.s). 

June^  1901.— Note  Coucernant  la  Con- 
struction d'un  O>rf-Yolant  pour  Recherd»ee 
Scientifiques,  K}(plorations  Atmospheriquea 
eb  Belev^s  Fhotographiquee.  Par  F.  J.  PiUet. 
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L' A^BOPBXLE  (ParisX 

Jih*  180].— Portraits  d'Atfronauteft  Con- 

temporains:  Etienne  Giraud  (Emmanuel 
Aimp) ;  Kobert  Lel>.uuly  ;  Pour  Kevnnir, 
(Robert  Lel>ttud> ) ;  Le  Coucot  t&  Aeronautique 
de  Bordeaux  (Alexandre  Salle);  Au Concours 
de  BaUoxiB  de  fiofdeaus  L*Avu.tevr  Koze  ; 
Atterrinagtt  duos  Pam  (Gomte  Henry  de  la 
Vaulx);  Bullefciii  Olfieiel  de  L'Adro-Clttb. 

•Aify,  1901.— Porfenuts  d'A^ronautes  Con- 
temporal  ns :  Francois  Peyrey  (Emmanuel 

Aimc) ;  Congres  ot  Commission  Inter- 
nationale d'A^ronautique  (G.  L.  Pescc)  ; 
Le  Droit  d'Attfrrir  (G<?org.v;  B.ms);  La 
Travende  de  la  M^diierianoo  (Ueorgtis 
Blanchet) ;  S8  JuilH  1901,  La  Neige  (U. 
Binet);  Epilogne  de  L'Epopde  d*Andr^ 
(0,  B.) ;  Necrologie  :  Francois  JoaflTiyon  ; 
Gf-orRo  Falize  (Wilfrid  de  Fonvielle)  ;  A 
lo,;{iKJ  Metres  fG.  Geo)  ;  Commis'^ion  Per- 
uiaueule  d  Ai'n)ii;iuti(|UP  (Hetiri  Ift  rvc'); 
Experiences  d'Aeros'atinii  Miiitairo  aux 
Tttileries ;  Une  F6te  d'A^ronautes  (Georges 
Bans) ;  Bulleda  Offiinel  de  L'A^ro-Club. 

Rtvra  Amp&bb. 

Jdg^  Avgiult  September,  1901.— La  Direction 
deB  BaUooa  (Emmaaael  Aim£). 

L'Auto-Vklo. 

Seplewber  7M,  1901.— Ooncottrs  PAppareQs 
d'Aviation  plu  lourde  que  TAir.— La  Sortie 
d«  Santos  Dumont,  Na  6. 

'ILLVBTKIRTE  AE:R0NAUTI8cmMlTTBBILUiraBN 

(Strassburg). 

July,  1901,— Theoretische  Grumllafen  der 
IJallonfuhrung,  Dr.  R.  Eiiidtn.  Die  Zivil- 
und  Strafreclitlichi'  H;iftuiiy  d.^  Luft- 
achiOers,  Dr.  Georg  lloiieuberg.  —  Eine 
Landnng  im  Oebirge,  Franz  Linke-Schieht- 
bildungen  in  der  Atmosph&re,  Dr.  R.  Sftring. 
— Flugtechnik  und  Zepiwlin's  FliigeQiiifi',  H. 
W.  r .  Nfoedebeok.— Der  Flugwagen,  J. 
Tarnowtiki. 


Notable  Articles. 

Durins;  the  last  three  months  hundreds  of 
articles  have  appeared  in  the  daily  atid  ww1<ly 
papers  on  the  sabject  of  aerial  navigation.  It  is 
impossible  to  giva  a  complete  Ilkt  of  tbeee,  as 

It  would  fill  srvme  pn^cs  of  the  journal,  thert  f  jre 
a  selection  of  articles  of  interest  has  been  made 
/or  this  H«t. 
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15.   .1'         Post.-- The  Navigable  Air- 
Ship-  -Oflicial  Trial." 
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Fails  to  Win  the  Deatseh  Prite." 

19.  BngHth  Mtekattu,—**TbB  Baltoon  in 
War&ie.** 

ao.  itImtraUd  Jfotf.— "The  Cooqiwat  of 

the  Air." 

Daily  News.—"  S^nios  Dumont's  Bal- 
loon." Views  uf  tlie  Aeronautical 
Society. 

3t.  Niw  York  ir«Miif.  -«<Worritt  of  aa 
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Aug.  9.   Daily  Express.— **  SmtM  Demoiit's 
Fearful  FUght.*' 

to.  S'''ir    Y'>r!:  Hrmld.  —  "The  Sautoi 
Damont "  No.  C. 

«7    Kiiry  ami  A rmij  lltustraUd, — "  Air-Sliips 
Up  to  Date." 
The  King.-''*  M.  Santos  Dunoftt  and 
His  Air-Ship." 

S{^here.—"A  Twin  Balloon." 
New    York   H(raU.—"  AetO'Clnb  ot 
Vienna." 

31.   Ntw  York  Herald.—"  Lath  Frame  .\ir- 

sup." 

Sphere.— ••  A    Night   JOUtiMy  Across 
London  bj  Balloon." 

Sept.  6.  />ai!(y7r/<^/&.— "ASplninMidAIr" 

30.  Times.— "it.  Sautos  DwDOUl's  Bal- 
loon." 

Public   Opinion. — •'  The  liise   of  the 
BaUoon." 

UmttHg  Piosf.—"  Swiss  Autumn  Ma- 
nceuvies :  The  New  Ballooa.** 

ai.   Ncfi-    >'<rA   neraU.     ''Oversea  Bal- 
looning." 

AVk-  York  Herald,  *•  A  Perilous  Voyage." 
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15  960  Anpti«it  ^  Wai  demar  Porak.  Im- 
provcments  in  Flying  Machines. 

16,100.  AoRust  10  Walter JambsGriffiihs 
An  Improved  Apparatus  for  Navigating  the 
Air. 

10,848.  August  14.  Jambs  Blygb  Waynman 
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provtmtnU  In  Ati*.8hlp6. 

16,866.  August  aa.  Thomas  Moy.  Im- 
provements in  and  Relating  to  ApplianoM 
for  E-fTecting  Aerial  Navigation. 
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Richardson.  A  New  or  Improved  Navigable 
Balloon  OP  Flying  Maohlno. 

17,984,  Angml  sS.  WiixiAM  Bbbdlb.  A 
Staerabla  AlrShlp. 

17,808.  Aaniut  ja  Asniva  CoNtAir  BLdoH' 

FiBtD.  Attachments  for  the  Automatic 
Closing  of  an  Umbrella-shaped  Messenger 
Travelling  on  the  String  of  a  Flying  Kite 
OP  Balloon. 

17,4A6.  Angort  30.  WiuUM  TttoairroM. 
An  Imppovod  AaPlal  Ship  op  Flying  Machine 

17,719.  (Date  applied  for  under  Patent  Act, 
1883,  Febmary  6,  1901.)  CARi.os  OB  RosTAttto 
LisBOA.  Imppovemanta  In  Alp-Shlpt. 

17,966.  September  9.  Jambs  Jones  and 
Charles  Francis  Jonbs.  Apparatus  for  Pro- 
pelling and  Steering  Aeronautical  Machines. 

17,984.  September  9.  Raqcl  Turs.  im- 
provements in  Balloona. 
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NOTICES 

or 

♦ 

At  a  mucting  of  the  Council  held  at  the 
Society  of  Arts,  John  Street,  Adelpbi,  on 
December  3rd,  1901,  the  foUovviug  gentle- 
men weva  elected  members  of  the  Society : — 

The  Hon.  Charles  Stewart  Boll8. 

Hr.  Vbedsbkx.  WiuciIAM  Bishop. 

Mr.  Habbt  AiiAN  Waostaffb  Caudlbb. 

Mr.  William  Henry  Dikeb. 

Mr.  Selwyn  Francis  Edor. 

Mr.  Frederick  William  Hutchiksom. 

Mr.  Alexander  Oqilvis. 

Mr.  Habbt  John  8w»ihiBt. 

The  next  Genend  Meeting  of  the  ASro- 
nantioal  Sooiety  of  Gieat  Britain  will  take 
pkoe  early  in  Haxch,  the  exact  date  of 
which  will  be  duly  annonnoed. 


The  following  papers  will  be  read : — 
"  The  Devf'lopmcnt  of  Aerial  Navigation 
in  Germany,"  by  Major  W.  L.  M. 

MOEDEBECK. 

"  Balloon  Photography,"  by  Miss  Gkktrude 

Bacon  (with  lantern  IlluetrationB). 
**  Some  Fnrthor  Notee  on  the  Barton  Air> 
ship,"  by  Dr.  F.  A.  Babton  (with 
Exhibition  ci  Mod^). 
On  this  ooeaeion  a  ooUection  of  old 
Prints  desoriptive  of  belloons  will  be  ex- 
hibited by  the  Hon.  Charles  Stewart  BoDs. 

NOTICE  TO  MEMBERS. 

In  the  event  of  Members  of  the  A6ro- 
nautical  Society  not  recei\ing  their  copy 
of  the  Journal,  or  Notices  of  Meelmgs, 
either  through  accidents  in  the  post  or 
otherwise,  they  are  rec^uested  to  imme- 
diately inform  the  Honorary  Seoretary,  so 
that  the  matter  may  be  immediately  in- 
yestigated. 

EBIG  8TUABT  BRUCE, 

Htmmrff  Seertktry, 

GENERAL  MEETING. 

The  oppTiini:  meeting  of  the  session  of  tho 
Aeronautical  Society  wa«  held  at  the  Societj 
of  Arte,  John  Street,  Addphi.  on  Tnead^ 
December  3rd«  1901.  Mr.  B.  P.  Frost,  J.P., 
in  the  chair. 

Tlio  Chai&uan  :  Ladies  and  Gentlemdn. — 
I  should  !ike  to  take  this  oppofftonity  of  lay* 
ing  that  wIu'Ip  wo  all  f\i\]y  appreciat<^  tlio  vrnrk 
that  our  dbtinguished  President  has  already 
done  for  the  8a<M^  and  k  still  doug.  and 
also  the  work  he  has  done  in  South  Africa,  we 
reflet  that  be  is  not  here  to-night  at  this  tho 
Opening  Meeting  of  our  Session.  I  will  now 
a^  our  Honoraiy  Seeretaiy  to  read  His 
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Minutes  of  the  last  .Moefin^,  after  which  he 
will  be  good  euouj^  to  read  a  letter  that  he 
has  reoeired  ftm.  Coamiaiider  Sooit,  of  the 
Antarctic  E^xpedition,  dated  from  sea. 

Tlie  Sfcrbtaby  read  the  Minutos  of  the 
Meeting  of  July  15tb,  and  also  the  following 
portkn  of  a  letter  from  ComiiMiMier  8oott> 
R.N.,  with  ri^feronco  to  iho  u'^o  of  rnptivo 
observatioa  ballooos  iu  the  Antarctic  Expodi- 

"  Our  belloon,  if  usml  nt  all,  will,  I  think, 
only  be  a  poasibility  on  some  particuliirly  fine 
day,  whicii  in.  likely  to  be  of  rare  occurrence. 
My  eigoment  in  ita  favour  lay  in  the  iimeiiee 
importnnco  likolv  to  attach  to  :i  short  ascpnt 
ot  even  a  few  hours.  The  making  of  an  a<90out 
will.  I  think,  he  aurroimded  with  the  greeteat 
difficulty.  But.  th<<  possibilities  are  such  that 
a  trial  is  worth  the  making,  evea  at  the  ex- 
pense of  the  weight  carried.** 

The  Cbaihhan  :  I  may  say  tMnr*  ladoM  and 
gpntlcmon,  tluu  tlirouirli  the  agency  of  our 
Honorary  tiecretory  one  of  the  distinguitibing 
featvree  of  bet  aeasion  was  the  Tint  of  the 
past  President  of  the  Frenrh  Aeronautical 
Society,  Mims.  De  Fonrielle,  and  bis  interest- 
ing and  instractire  paper  that  he  read  here  on 
Balloons  anl  Ballooning  in  Franco.  His  visit 
I  need  hardly  say  evidenced  the  friendship 
which  e^ts  between  this  Society  and  thu 
French  AeronaatiMl  Society,  Another  dis- 
tim^uishing  feature  I  may  nif>ntion  iK  Col. 
Tempier's  leply  to  enquiries  made  by  this 
Society  as  to  the  use  of  ballootis  in  the  South 
African  Wax,  and  this  reply  of  CJol.  Templer'.s, 
I  may  say,  was  the  first  intimation  of  the  kind 
made  to  the  public  of  the  practical  value  of 
the  balloons  sent  ou!  '  llu  mth  African 
War:  and  in  using  Col.  Templer's  own  words 
I  may  say  "  these  balloons  were  magnificently 
saooMafal."  (Cheen.)  Ladiea  and  f^tie- 
men,  were  we  in  any  other  portion  of  the 
civilised  globe,  or  I  might  say  almost  any  un- 
dvilised  portion  of  the  globe,  it  would  baldly 
be  necessary  for  me  to  introduce  a  man  so 
distinguished  and  a  man  so  well-known  as  Sir 
Hiram  Maxim,  and  as  we  are  all  eager  to  hear 
what  he  has  to  say  so  far  as  bb  Toioe  will 
allow — ^for  he  tells  me  that  he  hns  a  sore 
throat,  but  I  know^  ho  will  do  his  best — as  we 
ate  all  eager  to  hear  him,  I  wiU  now  call  upon 
Sir  Hiram  Maxim  to  read  his  Paper.  I  might 
say  that  if  there  are  any  gentlemen  wbo  wish 
to  ask  any  questions  or  to  join  in  the  dii^ 
oussion,  they  will  be  good  enoogh  to  hand  up 
their  names  to  the  Ron.  .Secret-ary.  The  dis- 
cussion. I  might  remind  you,  must  of  necessity 
be  nthcr  Amct. 


I. 

Aerial  Navigation  by  Bodies 
Heavier  tbm  the  Air. 

By  Sib  Hikam  B.  Maxm. 

In  preparing  tho  diort  paper  which  I  am  to 
reed  hera  to-night,  I  have  thought  if  he^t.  to 
point  out  some  of  the  many  difficulties  wfaioh 
stand  in  the  way  of  sueQesafai  aerud  nasiga- 

tion. 

Shortly  after  the  Franoo-Oerman  War,  the 
French  Ck>vennii«iit  decided  to  experiment 
with  a  view  of  producing  a  dirigeable  balloon, 
and  the  work  was  pnt  in  the  hands  of  Oom- 
mandant  Renard.  who  seems  to  have  oon- 
doofeed  bis  eapsrimenta  in  a  tbonnif^y  eeien- 
tific  manner.  He  commenced  his  experiments 
with  oigai>8haped  balloons,  but  as  his  expen- 
menta  progrssaed.  he  ascertained  that  fish- 
shaped  balloons,  that  is.  fjiose  full  forward 
and  «]im  aft.  required  le'«?  power  to  drive 
them  through  the  air  than  balloons  which 
tepend  off  equally  at  both  ends.  In  his 
experiments,  Commandant  Renard,  ha.s  for 
the  most  part  used  electric  motors  driven 
by  accumulators,  which,  unforttmately,  are  so 
heavy  as  to  make  it  impossible  to  cany  flaffi- 
cient  power  to  propel  a  balloon  against  even 
a  light  wind.  It  is,  however,  a  fact  that  on 
sevwal  occasions  Commandant  Renaid 
succocded  in  makin^^  short  excursions  and  re» 
turning  safely  to  the  point  of  departure,  but 
this  bas  always  been  done  in  what  is  known 
as  a  dead  calm. 

Oiffnrd,  the  well-known  invent-or  of  the  in- 
jector, proposed  to  make  an  elongated  balloon 
no  lesa  Hum  1,000  feci  in  length.  He  was  of 
the  opinion  that  with  thi«  .«>i7.e  a  speed  of  20 
miles  an  hour  oould  be  obtauied.  But  the 
expense  sad  tronhle  of  oondncting  such  an 
experiaieiLt  proved  so  fgmk  tiint  tiie  iriMtle 
thing  wa-««  abandoned. 

Count  Zeppelin,  however,  appeafij  to  liavo 
Imd  both  the  pluck  and  the  cash  necessary  to 
carry  out  a  p'f^antic  experiinr'Tit  of  thl';  kind. 
.Still,  I  think  it  must  be  admitted  that  Count 
Zeppelin's  eocperiments  have  not  broof^t  the 
solution  of  the  qne.stion  any  nearer,  or  con- 
tributed anything  to  our  knowledge  of  the 
subject. 

As  far  as  navigating  the  air  with  balloons 
19.  concerned,  it  has  often  been  that 
Commandant  Renard  reached  the  end  ol  the 
tetiier,  and  aooompliaihed  all  timt  ooold  be 
accompli'^hed  in  tlii^  lim-'^ion.  Bnt  it  ap- 
pears that  Commandant  Renard  was  rather 
chary  about  using  petrdeom  motet*  in  tl» 
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prpi^enoo  of  a  hirge  amount  cf  hi^ty  in* 
flammablo  (^a-s.    At  nny  nito.  I  am  not  aware 
that  be  iuut  erer  attempt*)*!  to  navigate  the 
Mr  with  a  baUoon  driwn  hy  prtroleom  engjneM. 
It  i«        that  ConiinaiHlaMt  Rfiuird  liad  at  his  | 
diaiKMal  an  unlimited  amount  of  skill  and  oashf 
but  M.  Sttiicw  Domont  iretit  one  better,  for  | 
it  tnMdd  vppttt  tibttt  lie  possessed  not  vtify  tiio 
n«?ces<»ary  skill  and  cash,  but  also  personal 
pluck  to  a  remarkable  drgrvi*.      M.  Santos 
Xhtosottt  Kas  taken  advantage  of  the  new  and 
lij^ht  pf*troleum  motorn  which  hAVi>  bL«en  de- 
veloped for  the  purpose  of  driving  motoroars. 
and  by  attaching  one  of  theae  to  an  elonptted 
balloon  has  succeeded  in  driving  the  halloon 
through  the  air  at  a  pace  ooanderably  greater 
than  ever  has  been  done  before.    This  has 
enabled  M.  SantM  Dumont  to  make  short 
excursions,  and  to  return  to  the  pnint  of  di-- 
parture,  even  in  the  face  of  a  slight  wind,  and  , 
tUt  hu  never  been  done  before.  The  woiIe  of  ; 
M.  Santos  Duinont  }ia^  bot-n  (lone  with  hallnons  j 
aa  light  and  strong  as  it  is  possible  to  make 
tiiein.   He  has  had  the  advantage  of  the  ex-  ' 
perienoe  of  the  French  balloon  makers,  who 
have  probablr  n^ducfd  the  ballrxm  to  as  hig^ 
a  dci;rLH'  of  eflicitfiicy  as  re^ardH  lij^litness  and 
streiiL^th  as  it  is  possible  to  do.    He  motor 
whichM. Santos  l^n!nfiTitcni{i!oyt <l  i«the  lij^'httst 
and  8tronge<it  that  modem  science  is  capable 
of  |M!oducing  at  thia  time.   I  think  ire  nav 
thetefare  conclude  that  as  far  as  balloons  are 
concerned,  it  will  not  be  possible  to  greatly 
improve  upon  what  H.  Santos  Duiuoot  has 
abeady  aooomplkihed.    He  has  advanced  the 
science  of  ballooning  further  than  it  has  owr 
gone  before ;  in  fact.  I  think  he  has  come  very 
near  the  bonndaiy  line,  beyond  vhich  it  is  inn 
possible  for  anjone  to  gp. 

A  balloon  in  the  very  nature  of  things  has 
to  bo  very  light  and  fragile,  otherwise  it  would 
not  rise  in  the  air.  Its  mean  demdty  is,  there- 
fore, less  than  the  air  that  it  di«p!nre';,  in  other 
words,  a  mere  bubble.  If  it  were  possible  to 
make  motois  which  would  develop  lOMioiae 
power  to  every  pound  of  weight,  it  would  still 
be  quite  impossible  to  navigate  a  balloon,  no 
matter  how  well  made,  against  even  a 
moderate  breese.  It  is  not  possible  to  make 
a  balloon  strong  enough  to  be  driven  throu^^b 
the  air  at  any  considerable  speed  and  at  the 
same  time  lifdit  enotigh  to  liae  in  the  air; 
therefore  balloons  must  always  be  at  the  merf-y 
of  a  \vin<l  no  preater  than  that  whioh  prevails 
at  lea.Ht  300  days  in  the  year. 

Tlieee  who  seek  to  navigate  the  air  by 
machines  lighter  than  the  air,  hare,  I  think, 
«>me  practicallj  to  tlio  end  of  thek  tether. 


They  <  ;ii»nnt  liop.'  for  any  neW  devebipnients 
whieii  will  LMiable  them  to  do  miicJi  better 
than  they  have  already  done.  Tlie  pot^Mbili- 
ties  before  them  are  extremely  small.  On  the 
other  hand,  those  who  seek  to  navigate  (lie 
air  with  machines  heavier  tlian  the  air  have 
not  even  made  a  start  as  yet,  and  the  possibili- 
ties before  them  are  veiy  gnMf  iiid.'  il.  In 
all  Nature,  we  do  not  find  a  Kiui^Ii-  hallnon. 
All  Nature's  flying  machines  are  h<\%vier  than 
the  air,  and  depend  altogether  upon  the  de- 
velopment of  dynamic  enei^gy.  Tn  X;i(Mri  'H 
machines  the  amoimt  of  energy  developed  for 
a  given  weight  is  very  great  indeed,  hut  no 
greater  than  the  artificial  motors  whidh  we  are 
able  to  prodiire  at  the  present  time.  Tt  is 
quite  true  that  a  bird  can  develop  a  great  deal 
more  ensrgy  from  a  pound  of  eaibon  oonsumed 
than  it  is  possible  to  develop  with  any  artifi- 
cial motor,  but  on  the  other  hand.  Nature  has 
not  yet  developed  a  bird  that  can  feed  on 
petroleum,  and  petrolenm  carries  much  mora 
eni^rjrv"  in  proportion  to  it"  woii:h(  tlian  any 
food  on  which  it  is  possible  for  a  bird  to  feed. 
Petroleum  motors  have  already  been  developed 
which  an"-  siifrinently  litihf  to  prnpol  m.ichines 
which  fly  after  the  manner  of  a  bird,  and  we 
shall  fly  whenever  we  ascertain  how  tiiis  power 
may  be  advantageously  employed.  It  is  now 
only  a  question  of  time  and  nmnoy. 

Althou^  the  ditbctilties  which  have  been 
encountered  by  the  balloonista  in  order  to  re- 
duce the  science  to  its  present  degree  of  per- 
fection have  been  veiy  great,  the  troubles 
whiflii  beset  the  men  who  wodd  make  a  flying 
madiine  arw  still  greater.  The  artlon  of  the 
air  appears  to  be  very  erratic,  and  I  propose 
to  show  some  of  the  phenomena  t^at  one  who 
condnota  enperiments  witli  true  flying  maebines 
may  expect. 

My  first  experiments  were  made  with  what 
miglit  be  called  a  **  merty-go-round  "—that  is, 
I  hatl  a  long  arm  mountwl  on  ti  pivot  which 
described  a  circle  exactly  two  hundred  feet  in 
circiunforence.  To  the  end  of  this  arm  I  at- 
tached a  cigar-diaped  apparatus  driven  by  a 
screw  and  arranged  in  such  a  manner  that 
aeroplanes  could  be  attached  to  ii  at  s«qr 
angle.  His  apparatus  was  provided  witli 
various  insfniments  which  enabled  mo  to  no- 
curately  ascertain  the  thrust  of  the  screw,  the 
power  rM|uired  to  drive  the  screw,  the  1^  of 
the  aeroplane,  and  the  speed  in  mite  per  hour. 
Tlie  first  aeroplane  attadied  was  about  4  feet 
long,  and  10  inches  wide,  the  trndemeaA  side 
being  slightly  coiuave,  and  both  the  edges 
bi'inf:  made  sharp,  it  boing  understood  that 
the  aeropUme  was  driven  sidewise  through  the 
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tir.  I  first  attarhod  it  with  nn  inclination  of 
1  in  14.  and  faetfued  to  each  at  the  comers 
RtnMDg  irinw  ao  as  to  prevent  tiie  plane  from 
being  deformed  hj  tho  lifting.  Elach  of  these 
wires  was  stirmE  onouci^i  to  stand  nhout  three 
iimea  tlie  tutal  lift  of  the  aeroplane.  Uow- 
ever,  when  the  appantv  vaa  started,  and 
trhen  a  sp«'<l  of  abonf.  15  milos  an  lioiir  had 
been  attaiued.  it  waa  found  that  thu  lifting 
elFeet  was  -very  vnevea  indeed,  due  prohaUj  to 
a  light  wind,  and  eddying  currents  of  air.  The 
result  was  thai  one  of  tlio  wires  was  broken, 
the  neropUine  destroyed,  and  the  broken  frag- 
vu'utH  destroyed  the  eorew.  After  this  I  em- 
ployed Diuc-li  stronpinr  vrirm. 

]b  these  expenmentis  I  found  that  I  oould 
lift  and  cany  at  (lie  rato  of  188  poonds  to  the 
horse  poMcr,  wliilst  I  also  found  that  it  was 
neoeaMuy  to  hiive  a  speed  of  at  leeat  40  mtlee 
en  Inrar  in  order  to  produce  good  leeults. 

When  we  fly  a  kite,  the  kite  is  held  up 
against  the-  wind  hy  the  pull  of  the  string,  and 
as  the  Rtnng  in  at  an  angle,  the  kite  is  also 
pulled  downwards  at  the  same  time.  A  good 
kito  will  mount  in  the  air  until  it  rt»aolif<;  an 
angle  where  the  downward  pull  of  tho  sinng 
»  foor  or  five  times  grsater  liuui  the  pull 
flg>»iF»ft  the  wind.  In  n  flying  machine,  tho 
MVew  thrust  holds  the  niacliine  u])  against  the 
wind  or  driree  it  through  the  air,  which  is  the 
sajne  thing,  and  the  weight  of  the  apparatus 
the  downward  pnl!.  I'mfi  -sor  Lan^lcy  has 
called  the  upward  pull  of  a  kite  or  aeroplane 
the  lift,  and  the  tendency  of  the  maehine  to 
travel  with  the  wind  the  drift,  which,  ot 
coarse,  is  identical  with  the  screw  thrust 
aooossaiy  for  Ariviag  a  madun*  through  the 
air. 

With  my  "  merry-go-round  "  I  was  able  to 
produce  fourteen  times  as  much  lift  as  drift, 
but  when  I  mede  an  aeroplane  a  foot  wide, 
slinlitly  concave  on  tlio  iindt^rnratli  sM.>,  and 
sharp  at  tho  odg,es,  and  mounted  it  in  a  strong 
blast  of  air  blown  through  a  discharge-pipe  3 
ft.  square  at  a  velocity  of  42  miles  an  hour,  I 
was  able  to  obtain  a  lift  eighteen  times  as 
great  as  the  drift,  and  I  think  Mr.  Horatio 
Philips,  who  is  a  very  careful  and  clever  ex- 
perimenter, has  also  ohtainod  a  lifting  ••fTiK-t 
eighteen  times  as  great  as  tho  drift.  In  a 
true  flying  nuutoe.  the  seresr  thrust  mnst,  of 
course,  be  e<|Ual  to  thn  drift,  and  it  ■would  be 
an  exceedingly  simple  matter  to  make  a  flying 
maehine  on  the  aeroplane  system  provided  we 
were  abh*  to  i)roducc  on  a  large  scale  the  same 
amount  of  lift  in  proportion  to  the  drift  that 
we  are  able  to  produce  in  a  small  experi- 
mental apparatus. 
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Small  aeroplanes  are  eeaily  made  of  wood, 
and  the  wood  is  stiff  enough  to  prevent  their 
being  deformed  hy  the  action  of  the  air.  How- 
ever, will  !L  \V  i>  increase  their  sixo,  we  moat 
seek  sottiethtiig  lighter  than  wood.  In  some 
experiments  that  I  made  with  moden^te-siaed 

I  aeroplanes,  eonsjsting  of  iabrio  di»wn  ti^itl^ 
over  a  wooden  franio.  T  found  tliat  I  could 
only  cany  at  the  rate  of  40  pounds  to  the 
horse  power.  Moreover,  sise  itself  is  an  im> 
portent  factor.  Tf  wo  sliould  amm^o  adoaen 
aeroplanes,  each  a  foot  wide,  in  th<'  air,  otie 

,  directly  behind  the  other,  we  should  tiiid  that 

I  the  forwatd  aanplane  lifted  a  great  deal  more 
than  fho  one  next  to  it,  whilst  tho  last  of  the 
series  would  lift  very  little  indeed.  The  first 
aeroplane  is  continnally  attiking  new  air.  tlia 
inertia  of  wlii(h  has  not  boon  d>'.stroy*'d,  and 
in  order  to  produoe  a  lifting  effect,  it  throws 
the  air  downward ;  ooaaeqnentfy,  bB  the  aen^ 
planeK  which  succeed  this  are  riding  on  air 
the  inertia  of  whirh  lias  already  h<u-n  distnrhed 
—in  other  words,  the  air  is  travelling  down- 
wards and  the  fifting  effect  becomes  greatly 
reduced.  So  with  largo  aeroplanes,  the  front 
edge  practically  does  all  the  lifting,  and  the 
only  way  to  obviate  tikis  is  to  maka  the  aflfo* 
plane  in  the  form  of  a  curve  so  that  the  an^^e 
is  always  increasing,  which,  however,  again  in- 
creasea  the  amount  of  power  required. 

In  my  Ltrge  maduna*  when  I  laa  my 
engines  up  to  SCO-horse  power.  I  had  a  screw 
thrust  of  2,200  pounds.  If  I  had  been  able  to 
lift  even  ten  ponnds  to  eadi  pound  of  oerew 
thrust,  tho  total  liftiiu^  .  (!■  of  mv  machine 
would  have  been  22,(iUU  pounds.  But  mj 
aeroplanaa  were  veiy  laiga,  and  it  was 
necesaaiy  to  employ  an  immenaa  nmnber  of 
struts,  braces,  and  wires  in  order  to  give  them 
the  neces^sary  rigidity,  and  to  hold  them  in 
position,  and  all  thcAo  offered  great  resistance 
to  being  driven  at  a  hi'^h  velocity  through  the 
air.  The  result  was  that  with  a  screw  thrust 
of  2,200  pounds,  and  a  speed  of  42  milea  an 
hour,  tho  lifting  effi'cf  on  my  machine,  in- 
stead of  being  22,000  pounds  as  I  hod  hoped* 
mis  only  slightly  over  10,000  pounds,  and  as 
the  weight  of  the  machine  complete  was  7,500 

'  ponnds.  the  margin  of  lifting  ofTt'ct  wa^s  not 
very  great,  and  even  tliis  wxs  only  obtained 
by  the  aKpenditure  of  an  inmiense  amount  of 
power.  It  wa=5  oricinrdly  intpiidi'd  hy  me  to 
employ  only  lOO-borao  power,  but  the  atmo- 
spheric resistattoe  due  to  the  wires  and  braoea 
was  so  great  that  T  ultimately  motmtod  to 
3G0-horso  power,  which  required  a  steam 
pressure  rather  more  than  300  pounds  to  the 
aqnara  imh. 
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I  employed  screw  propeBen  17  feet  11 

inches  in  iliiunctor,  each  with  two  blmlps.  Tho 
mean  thrust  of  each  of  theae  blades  would,  of 
course,  bo  550  pounds.  Hiesc  screws  were 
provided  with  stays  to  prevent  tiieir  being 
bent  forwartl  l»y  tlic  tlinrsf.  At  first  I  em- 
ployed wires  with  a  margin  of  safety  of  four, 
but  theM  fSKm  waf  when  the  engmes  were 
only  derelopin^  ab<nit  iiOO-horse  power,  allow- 
ing tho  screw-blndos  to  be  bent  forward,  when 
they  not  only  destroyed  themselves,  but  also 
tbe  greater  part  of  the  muliiiie.  Ultimately. 
I  wa^^*  obliged  to  employ  wirp"?,  whirh  would 
hold  a  load  of  at  least  ten  times  the  average 
■tmin  that  was  brought  upon  Utom.  and  this 
waA  due  to  the  eddjring  of  the  wind,  which  put 
sudden  and  unexpected  strains  upon  the 
Bcrew.9.  It  will  be  remembered  that  my 
madiine  was  monnted  on  a  ateel  railway  track, 
having  a  gauge  of  nine  feet,  nnd  that  there 
was  another  track  having  a  gauge  of  86  ft.,  out^ 
iddtt  and  above  thu»  with  a  revoned  rail  aa  one 
mi^t  say.  and  tliat  the  madiine  was  mounted 
on  springs  in  such  a  manner  that  the  lift 
could  bo  accurately  measured.  When,  how- 
ever, the  lifting  effeot  waa  sufficiMit  to  move 
the  load  from  tlio  stool  track  of  nine  feet 
gauga,  another  set  of  wheels  came  in  contact 
with  the  inverted  track  which  prevented  the 
wheels  from  being  lifted  oomplotety  off  the 
lower  track. 

I  had  at  first  intended  to  prevent  tho 
machine  from  being  lifted  off  the  lower  tnA 
by  employing  cftst-iron  wliools  of  very  groat 
weight.  It  appeared  to  me  that  I  should  then 
he  aUe  to  measnie  the  tendency  that  the 
infM*bv»»  had  to  lift  off  theso  wheels,  which 
would  enable  me  to  place  the  pentr©  of  lifting 
effect  directly  over  tho  centre  of  gravity.  How- 
ev«r,  when  mnning  along  the  tncic  ait  a  speed 
no  proater  than  35  miles  an  hour,  .a  slip;ht 
puff  of  wind  caused  the  machine  to  lift  from 
the  track,  wheels  and  all,  and  coming  down, 
the  wh''(>ls  sank  deep  into  the  soft  wet  earth. 
Another  slight  puff  of  wind  tipped  the  macliine 
completely  over,  breaking  the  framework,  and 
doing  daraago  which  cost  at  least  £1.000  to 
repair.  It  was  only  when  it  was  found  quite 
impossible  to  keep  tho  machine  on  the  track 
at  anything  like  a  moderate  paco  that  I  was 
fomd  tot  provide  the  upper  track  of  35  feet 
gauge,  and  even  with  this  it  was  impossible  to 
obtain  anything  like  accurate  measurements 
as  to  lift,  ezoept  in  a  dead  oalm.  H  the  wind 
was  blowing  across  the  track  at  a  velcK  ity  no 
greater  than  four  miles  an  hour,  the  lift  on 
the  windward  side  of  the  machine  would  be- 
come excessive  and  daageroas.  whilst  the  lift 


on  the  leeward  side  would  be  correspondin^y 

dimini^heil. 

In  one  of  my  l.t-st  experiments.  I  tied  the 
ma(4iine  up  to  a  dynamometer,  and  ran  np 
tho  st/C^im  pressove  until  tl)e  screw  thnut  - ex- 
ceeded 2.200  pounds,  .ind  titen  when  the 
engines  and  everything  wore  developing  thia 
tremendous  amount  of  power,  the  machine  was 
suddenly  detadied  from  the  dynamometer, 
and  darted  forward  with  a  suddenness  for 
which  the  crew  of  four  men  were  not  quite 
prepared,  for  ev^rj  man  who  was  not  holding 
on  to  something  with  hi*;  hand^  wa>«  thrown 
down.  We  soon  obtained  a  speed  of  42  miles 
an  hour,  when  all  the  wheels  were  seenr  to  be 
running  on  the  upper  track,  and  r  voh  in^  in 
tho  opposite  direction  from  those  on  the  lower 
track.  After  running  about  1,000  foet,  one 
of  the  aadetrees  for  holding  the  maehittA  down 
(louhlod  up.  Th!'^  put  tlie  whole  lift  of  the 
machine  on  to  the  other  three.  The  upper 
track  was  broken,  ^e  madiine  was  libented 
and  floated  in  the  air,  giving  those  on  board 
the  sensation  of  being  in  a  boat.  TTowever.  a 
piece  of  the  broken  track  caught  in  one  of  the 
screws;  at  the  same  instant  I  shut  off  the 
ste.am.  nnd  tho  machine  stopped  and  settled  to 
the  ground,  the  wheels  sinking  into  the  soft 
tnrf .  without  leaving  any  other  marks,  show- 
ing that  the  machine  came  directly  down,  and 
did  not  run  on  the  grass  before  coming  to  a 
stop. 

in  making  these  eixperiments,  tho  wheels 

that  ongagi'd  tho  upper  trark  did  not  rome  in 
contact  untU  the  machine  had  lifted  about  six 
inch<».  The  first  five  inches  of  lift  were  em- 
ployed for  working  the  p?ncil  on  two  dyna- 
grapha,  which  fumishe<]  a,  diagram  of  the  lift 
throu^  the  entire  length  of  the  road.  At  tho 
end  <i  the  five  inches,  however,  the  machine 
had  to  lift  completely  off  the  lower  wheels. 
By  this  means,  not  only  did  we  have  a  dia- 
gram showing  the  exact  lift  off  both  the  for* 
ward  and  back  axletrses,  bat  by  painting  the 
wheels  before  •starting  we  cotild  easily  n-scer- 
tain  at  what  point  the  raachme  was  actually 
lifted  from  the  lower  tnok.  and  came  in  con- 
tact with  the  upper  track. 

These  experiments  demon<»tTOted  that  a 
machine  could  be  made  on  a  largo  scale  in 
which  the  lifting  effect  was  considerably 
greater  than  the  weight  of  the  machine.  At 
that  time,  the  steam  engine  appeared  to  be 
most  stdtable  for  the  purpose,  but  since  that 
time,  great  improvements  h  ivi'  been  uiadn  in 
the  direction  of  extreme  Ughtness  in  petroleum 
motors,  and  I  am  strongly  of  the  opinioii  at 
the  present  moment  that  vevf  muoh  better  re- 
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HultR  cotild  be  obtained  with  petroleum  motors 
than  I  obtiLineil  witli  a  steam  engine.  More- 
over, the  quantity  of  wat«r  requm>d  ia  about 
aevmi  tim«»  m  gnat  with  a  itoam  engiiw  m 
that  n^qtiired  to  rcml  flir-  cylinders  of  ft  pofero* 
leum  motor  of  the  same  pover. 

In  mj  firsfe  eaqierimeots  I  bad  provided  a 
very  li^lit  condenser,  whirh  un  aoeount  of 
being  driven  through  the  air  at  a  high  velocity  i 
was  very  efficient,  so  that  the  weight  of  metul 
waa  only  one  poiand  for  the  water  oondennd 
from  each  horse  powfr.  I  was  nMo  to  con- 
dense all  my  steam  when  the  power  did  not 
exceed  KNMione  power,  but  it  was  quite  oat 
of  tho  qiH'Nfion  with  JK)0-hor»o-power ;  oonso- 
quently,  my  water-supply  would  only  last  for 
a  few  minutea. 

Not  only  have  great  improTwniBnfa  been 
mado  i'l  nvitorx,  during  the  lfl"»t  ten  venrs.  but 
aluminiuiii  has  been  greatly  improved.  I  have 
seen  spesimens  of  aluminittiB  faardsned  with 
from  !?0  p<'r  cont.  to  30  per  ront.  of  magnesium 
which  are  quite  as  light  as  pure  alominium,  and 
jet  bare  the  straigth  and  stiffness  ol  wronght- 
iron.  This  puts  into  tho  hands  of  flio  engineer 
a  light  and  reliable  material  in&oitoly  better 
than  anything  that  could  be  obtained  at  tiie 
time  I  conducted  my  eoEperiments. 

^fv  oxporinumt.s  •worr  tiiado  iit  Baldwyn'a 
Park,  but  the  amount  of  room  at  my  disposal 
waa  insdBeient,  as  I  fbnod  a  greet  deel  of 
ni.'iiioeimrinp  would  Ik*  nio'^^iry  before  I 
should  be  able  to  cast  oS  and  launch  the 
machine  into  free  air.  The  art  of  managing  a 
flying  macliinc  in  thi>  nir  wi!liotit  practice  is 
like  nttrmpting  to  learn  to  ride  a  bicycle  with- 
out a  bicycle  or  learning  to  skate  witbout 
ahntso.  It  ia  diflieult  to  lesm  the  art  of  ily- 
ing  without  actual  prarfir^  in  the  iiir,  and  tho 
actual  management  of  a  machine  in  the  air, 
no  matter  how  perfect,  will  require  quite  a.s 
mudi  sidll  as  i»  required  to  ride  a  bioycle,  as 
well  as  the  nerv»^  and  <lio  pluck  of  a  Santos 
Dumont.  I  think  it  will  therefor©  be  obvious 
Chat  those  who  would  navifiate  the  air  with 
niacliint's  heavier  than  thn  air  have  a  task  be- 
fore them  which  is  wwthy  of  their  steel.  How- 
ever, we  have  the  motive  power  and  the 
material  nt  hand,  end  with  dill,  pluck,  and 
plenty  of  cash,  as  well  na  room  for  manoeuvring 
close  to  the  ground,  actual  tlight  on  true  fly- 
ing machines  is  not  only  possible,  but  piac- 
ticnble,  and  vlu  n  such  a  maohino  makes  its 
appearance,  althcmgh  it  may  not  bo  profitably 
employed  for  carrying  passengers  or  frei(|^t, 
it  will  yet  be  of  inestimable  valne  to  the 
Empire  for  militaxy  puipoaet. 


Mr.  Peri'ivaIi  Smmcbr  :  I  think,  poHaUy, 
we  shall  all  agn>e  that  iho  one  important 
point  that  has  be«»n  <j;ivi-n  to  tJie  world  to- 
night is  tliat  Sir  Miiatn  Maxim  considers  the 
steam  engine  that  he  used  ifi  very  much  super- 
seded at  the  present  time  by  the  ordioaiy 
motor  car  oil  engines,  so  tlut  having  this 
oxtrn  nie^niv  at  our  command  wp  havf  an  extra 
aasunuice  of  narigptting  the  air  by  moans  of 
the  aeroplane. 

Mb.  E.  Humphbev  WixoriaiD:  I  wa.s  ex- 
ceedingly intert'sted  in  tJiis  subject  whi<^  was 
rather  foreign  to  my  own  experience.  Tljere 
was  one  remark  Sir  Hiram  made,  if  I  under- 
stood him  correctly,  that  thi^  friction  of  the 
surface  air  wa^i  practically  nil.  At  the  sister 
institution,  the  .Civil  Engineeni,  thevs  ia  a  dis- 
riis<iori  v:oing  on  to-night  on  the  resistance 
due  to  the  air  experienced  on  railwaya,  and 
my  own  impres.4ton  is  that  the  frietiob  on  the 
side  is  comparatively  unimportant ;  it  la  chiefly 
the  end  of  the  train.  This  beers  rather  on 
the  same  subject,  and  T  should  be  glad  if  Sir 
Hiram  would  tell  me  if  I  understood  him 
corrrrtly  in  .saying  that  the  auifaoe  ftietion 
wjis  nnilly  negligible. 

Sir  Hiram  Maxim  :  Mr.  Ohatmuin.  Ladies 
and  rii  ntlrmnn  — In  n*gard  to  the  wind,  there 
arc  very  few  pixtple  who  get  a  proper  grasp 
of  the  oondltiotts  of  wind,  that  is  when  they 
havi'  lr>ft  t]i<'  '-urface  of  the  earth.  No  inatt^-r 
what  velocity  tho  wind  ma£  be  blowing, 
the  fleeciest  dond  is  not  torn  asunder  provided 
it  is  far  enough  from  the  earth.  The  rriUng 
and  the  tumbling  effect  and  the  ebbing  m  pm- 
diic*^!  when  tho  clouds  are  parsing  over  moun- 
tains and  treea.  Profe«or  Langley  has 
c  riiidnctpd  a  <;f>ries  of  experiments  in  Washing' 
ten  to  show  that  the  movement  of  the  air, 
the  irregular  lifting  and  the  ebbing,  is  due 
.altogether  to  the  unevenness  of  tho  surface  of 
the  earth  over  which  it  paasea,  just  exactly  as 
when  we  sfe  a  large  stream  of  water  flowing 
over  boulders,  we  cm  tt  II  where  bonlders 
ar«  by  the  motion  of  the  water.  But  there 
h  one  thiag,  that  we  .should  always  take  into 
oonsidexation,  and  that  is  altheu^^  the  air 
may  app(>ar  perfectly  .stationary  to  a  bfilloon. 
if  we  throw  a  feather  or  a  piece  gold  leaf 
overboard  it  heeps  along  with  it  notwithstand- 
in:x  tho  frtot  that  the  wind  might  be  blowing 
at  the  rate  of  HO  miles  an  hour.  We  mi|^t 
say  that  we  are  in  the  wind,  that  is  the  ocean 
wo  are  in.  and  SO  fir  a.s  w<«  an^  contvrned  the 
earth  in  travelling  through  the  air  like  our- 
selves in  the  balloon  or  in  the  flying  machine. 
Suppose  the  wind  wa.s  blowing  at  the  rRte  of 
40  miles  an  hour,  if  we  wish  to  keep  over  the 


Digitized  by  Google 


}m»av,t9M.}  THE  AMONAUTICAL  JOURNAL, 


7 


aaniti  spot,  we  should  have  to  travel  throu^i 
the  wr  40  miles  ea  lionr.    Again,  if  we  were 

travelling  10  miles  and  w»'  wori'  trarolUn^  in 
th<9  other  dinxstion,  we  might  go  60  miles  an 
how.  That  i«  one  of  the  oonditiotis  we  find 
in  tiio  air,  and  it  is  the  condition  that  one 
mast  meet  if  ono  travfls  through  Hh>  air.  Wr 
must  always  con&ider  tliat  the  air  is  moving  as 
refaited  to  the  earth.  We  do  not  wish  to  go 
to  some  point  in  the  air,  we  wish  to  leavr-  oru' 
pari  of  the  earth  and  go  to  another ;  and  if 
we  find  the  air  is  goin<r  at  the  rate  of  20  mites 
an  hour  we  are  not  ublo  to  go  unless  wo  aro 
going  in  the  same  diroetion  an  the  wind.  Tli.it 
has  been  the  trouble  with  all  sart!>  of  balloons 
for  navigating  the  air.  When  I  waa  in  Fiance 
one  uf  tile  pxpcrimonfm  foM  mo  th.it  the 
Hpec<l  of  their  bulloons  was  always  just  a  little 
less  than  the  sp  >ed  of  the  air,  the  ranilt  was 
(hey  always  went  along  with  the  wind  whether 
they  wanted  to  or  not.  Suppose  now,  genth^ 
men,  that  we  sliould  make  the  >jtrongest 
balloon  that  wm  possible  and  tiscd  the  strong- 
est .Trypan  silk,  and  UM-d  tho  liuhtest  vami^ii 
and  charged  it  with  hydrogen  gas  and  made  it 
as  Strang  aa  we  eouTd,  and  suppose  then,  we 
sliould  attwli  if  to  .»  locomotive,  when  the 
locomotive  wa«  moving  slowly  along  it  would 
fotlov  the  loeomoiiTe.  when  we  reached  15 
miles  aa  boar  the  front  of  the  balloon  would 
become  dpformod,  n  pocket  would  be  formed, 
and  the  instant  it  wa-s  formed  it  would  tear  it 
to  pieoee.  It  is  impossible  to  form  anything 
that  will  stand  the  air  equal  (o  tlu^  velocity 
that  one  finds  at  least  300  days  in  the  year. 
Now  with  regard  to  the  matter  of  friction, 
my  experiments  proved  that  so  far  as  moving 
bodips  were  coneempd.  iitmospheric  skin  fric- 
tion might  be  considered  not  to  exLit  at  aU, 
it  was  a  quantity  so  infinitely  small  that  it 
might  ho  iH»glortod  altogether. 

The  Chairman  :  I  now  call  upon  Mr. 
Wflliam  Mamott  to  read  hi^  piper  on  Atmos- 
pheric Cumnta. 

II. 

Atmospheric  Currents* 

By  WiLUAX  Uarsiott. 

Mr.  Wiluam  Makriott:  Mr.  Chairman, 
when  your  Secretary  asked  me  some  months 
ago  if  I  would  oomc  here  Homo  evening  and 
speak  at  the  Meeting  of  the  Aeronaotioal 
SiM'iety  on  tho  ■^nhjis^t  of  nir  rnrrtnits  or  snmo- 
tliing  uf  the  kind,  1  was  unable  to  do  so  at  the 
time.  But  oooe  again  he  oame  to  me  and  1 
fooUsUj  said  "jraa."  and  ainoe  I  have  bad 


notice  of  tlus  Meeting  I  have  boon  regretting 
that  I  did  say  yea,  because  I  am  afraid  what* 

ever  liftlo  I  should  haw  to  s^iy  would  bf  of  a 
very  elementary  character  and  would  not  be 
of  miieh  service  after  all.  However.  I  pro 
poise  to  show  yon  some  sttdea  to>«ight  and  to 
tmnt  the  subject  more  from  a  meteorological, 

.  than  an  aeronautical  point  of  view,  and  if  you 

I  will  bear  with  me  for  a  little  introdnetion 
leading  up  to  the  upper  air  we  may,  pcr- 

I  haps,  be  able  to  pass  a  few  minutes'  time 

I  together. 

The  remaTki  which  follow  refer  to  the  didea 

shown  to  tlio  Meeting,  which,  for  obvious 
reasons,  rannot  bo  r<^produced  herewith. 

We  will  a^ume  that  wo  are  troatinj; 
flie  subject  from  »  meteorological  point  of 
view.  and.  thort^ore,  we  will  start  as  a 
metoorol<^ical   observer.     First   of  all  we 

^  have  a  reproocntative  meteorologioU  station, 
which  is  an  imdoaniv  containing  thermo- 
meters, raingau^,  anomomotor  and  various 

'  instrument«  for  recording  the  temperature  of 
the  air,  the  amount  of  rsinfeO,  the  force  and 
valodtj  of  the  wind,  etc.  The  Stevenson 
screen  contains  four  thermometers,  one  show- 
ing the  highest  temperature,  one  tlie  lowest, 
the  third  shows  the  temperature  of  the  air  at 

I the  timo.  and  tho  fonrth,  by  the  sido,  Is  to 
show  the  anu>unt  of  moisture  in  the  air.  But 
we  are  not  dealing  with  that  aubjeot  to-nii^t; 
we  propose  to  deal  rather  with  pressure,  and 
that  means  that  we  me  a  barometer,  two 
pattern.*}  of  which  are  shown  here,  the  Fortin 
standard  barometer,  with  an  adjustable  cistern 
and  tho  Kow  paKfrn  l)aronu><<>r  with  a  clos<>d 
j  cistern.  By  this  means  we  can  uscertAin 
the  preaaure  of  the  atmosphere  at  a  given 
pfause. 

That  is  n  vif^r  nf  lli  •  "Royal  Ohsorvatory: 
it  shoira  tho  anon»o«u»i««»rs  for  recording  the 
preesnre  and  velocity  of  the  wind<  Theae  oV 
Borattions  have  been  carried  on  for  many 
years.  This  is  tho  Oslor  pn^j^snre  anemo* 
meter;  it  lias  a  vane  with  a  pressure  plate 
kept  face  to  Uie  wind,  and  it  oontinuonsly  ra* 
cords  on  tho  falilo  holow  both  the  direction 
and  the  pressure  of  the  wind.  As  is  ^own  in 
thia  diagram  it  gives  the  direction  of  the  wind 
for  24  hours  right  through  the  day.  Hore  the 
wind  hm  hof-n  S.S.E..  then  it  changed  to 
S.S.W.,  and  then,  subsequently,  to  S.W.  The 
pressure  ia  given  here  in  lbs.  per  square  foot. 
Tlii=:  was  the  day  of  the  ;i  ilo,  December  2i)th 
asul  30tb,  1899.  For  rocordmg  the  velocity  <rf 
the  wind  an  anemometer  oalled  Bohinaon'a  b 
used.    The  oupa  wore  supposed  to  revolvo  at 
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one-third  of  the  velocity  oi  the  wind,  and  the 
diab  have  b«en  graduated  on  ilwi  a«ntm{H 

tinn  ;  htit  nf  rpor-nt  yrnr<:  thnt  factor  lius  Ix-cii 
found  to  be  too  great  oJid  the  coefficient  iihoulu 
be  about  2.2  instead  of  3. 

This  siklo  shows  the  rword  taken  at  tho 
Royal  Oh'^frrntnn-,  Oroonwich,  with  a  similar 
iiuitrujueut  on  the  same  day.  Nearly  800 
nules  were  recorded  during  the  21  bouts  at  the 
Royal  Obserratoi^  on  tibis  day.  where 
we  have  not  a  recorfling  instrument  we 
have  to  estimate  the  force  of  the  wind  on 
what  fa  odled  Beaufort'*  Scale.  This  waa  a 
scale  dc%-i<;rrl  hy  Adininil  '•^ir  Francis  Reaufort 
for  sailing-sliips  in  the  Navy  :  but  s^ii ling-ships 
ha.Te  gona  out  of  date  altogether,  still  the 
scale  is  tued  at  the  pros^Mit  time  and  we  have 
the  equivalent  velocities  por  hour  flL'  iiii-t  onrh 
half  of  the  i>calc.  This  (referring;  to  diagram), 
gives  the  vefoeities  to  the  old  factor  S.  and 
tin's  (o  til.'  r>'visi><I  factor  2.2. 

Having  got  our  observations  we  may  treat 
them  in  two  different  ways.  Tho  old  phui 
wad  to  he  to  coUeet  oiwervationst  make 
them  diiy  after  day  anrl  year  after 
year,  and  sum  tliem  up  and  take  the 
average  or  the  mean  for  as  long  a 
period  as  possible.  If  we  do  this  we  get 
tin*  cliin.-itic  ftM+urf";  nf  n  placp,  and  hy  com- 
paring the  climatic  features  of  one  place  with 
another  we  are  able  to  determine  what  the 
chnmrfpri'-tir<5  nro  nf  any  jiaris  of  tho  country 
or  uU  over  the  world.  That  is  called  "  climate." 
In  ooninidistinBtion  to  that  we  have 
"weather."  wliidi  ia  the  weather  exiat- 
ing  at  the  same  instant  of  time  over 
a  lai^  part  ol  the  country.  We  oom- 
pare  it  at  0  o^elock,  and  at  the  same 
hour  it  ia  taken  at  Falmouth,  or  Edin- 
burgh, or  any  other  p«rt.  But  (lit-  first. 
"  climate."  is  arrived  at  by  taking  the  average 
over  a  long  period  of  observatiom.  Taking 
tho  direction  of  the  wind  at  the  Royal  Ob- 
servatory. Gn^enwich.  for  som«»thinp  like  40 
years  we  find  .S.W.  is  tho  prevailing  wind  with 
106  days  out  of  the  365,  wheteaa  there  are  41 
W..  40  N.,  42  N.K..  mul  .o  mi. 

Now  if  we  put  our  obiiorvations  on 
n  map,  supposing  the^m  ftgnros  repre- 
sented the  various  places  and  this  wa^ 
nn  observation  at,  say  I^ondon,  thi.s  Liver- 
pool, and  .so  on,  they  do  not  show  us  very 
much,  but  if  we  draw  a  line  and  join  certain 
parts  which  have  thn  sjime  figures  as  shown 
here,  wi-  find  fhut  we  get  certjiin  areas  en- 
clo53ed  by  continuous  lines.  If  we  do 
that,  ire  can  diapense  with  the  llgnm  and  use 


the  lines  only  and  get  a  figure  something  like 
this.    Now  if  wo  use  tiUs  iigure  or  these  lines 

tlipy   will  serve   either   for  ti>nip<'niture  or 
j  proesure.    If  we  uae  them  for  temperatore 
we  call  them  *  isotihennals."  or  lines  of  equal 
temiii  rat  un- ;  or  for  pressure  we  call  tham 
"isobars."     By  adopting  such  a  plan  we  ran 
draw  maps  of  anything  we  like.    For  instance, 
here  b  a  temperature  map  of  the  ^obe  for  tlie 
month  of  January.    Hie  barometric  prest^ira 
is  depi?n<1ent  very  lars;iMy  npon  the  rjuesttCTn 
of  temperature,  but  I  am  not  going  into  tha.t 
I  to-nig^t.     ITiis  ahowa  over   tiie  nortlK»m 
!   hemisphorr'    that    the   tempenitnre    is  rvTd. 
whereas  m  the  southern  it  is  warm  ;  but  here 
we  get  extremely  cold,  especially  in  Siberia. 
I  In  July,  the  conditions  .ire  different ;  wo  liavo 
vory  little  cold  com  p.T  rati  rely,  it  i«  ronfint^d 
mostly  to  the  southern  regions,  and  it  is  much 
I  warmer  over  the  Continents. 

Xow,    if   we   talci>  a    map    of  tho  at^nosi- 
pheric  pressure,  with  which  we  have  uiorB  to 
dejd.  we  have  for  January  high  pressure  in  the 
I  northern  hemi'^phare  over  the  Continents,  and 
the  hiirlit  -t  pressure  of  all  in  the  interior, 
where  we  saw  that  intensly  cold  patch  just 
^  now;  whilst  over  tlie  NorUi  Atlantic  we  get 
a  lower   pressvie;   and  in  the  southern 
hemisphere    we    get    a    oompamtively  low 
prv.'s^^ure    over    tho    land.      I    want  you 
I  also    to   notaoe    on   this   map   that  the 
I   fliri  ction    of  fl)o    wind   is    shown    by  iheea 
i  arrows ;    you   will    also    notice    that  there 
is  a  relation  between  these  arrows  and  the 
direction  of  the  isobars.    Mostly  the  arrows 
nin  rnry  nearly  parallel  with  the  Lsobarn,  but 
wc  shall  haxQ  to  speok  about  that  a  little 
more  presently.    Ton  wfll  find  with  Ae  high 
pressure  there  Is  a  t«nden(r^  for  the  arrows 
to  come  ntitward.  wherens  with  the  low  there 
I  is  a  tendency  for  them  to  come  somewhot  in- 
I  ward.    Taking  the  map  for  July  we  find  a 
contnist ;  we  had  the  high  pressure  in  the 
]   northern  hemisphere  in  January,  whereas  we 
I  get  it  in  the  south  in  July,  and  we   get  the 
I  lower  pressure  over  the  GontiBeats  baoanas 
'   as  T  -aid  tlicro  was  n  roniioction  l>etween  the 
I   temperature   and  the   pressure.      A  Dutch 
,  meteorologist  (Ruys  Rallot)  some  years  ago 
went  into  tlio  i|uostion  of  the  relative  direc- 
tion of  thi"  wind  to  the  isoh.nrs.  and  h«»  pro- 
pounde<l  this  law :  "  Stand  with  your  back  to 
the  wind  and  the  barometw  will  be  lower  co 
I  your  left  hand  thaJi  on  your  right."    This  is  a 
I   fundamental  principle.    Now  wo  will  try  .-ind 
I  apply  that  to  .some  of  tlie  charts  that  we  shall 
■  view. 
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HcM)  i«  a  speefaaeii  of  a  weatlieir  oliait  piib> 
lidied  by  -the  Mpt4M>roIopcaI  Office,  wher«  wo 
hKTf*  North-Wost  Europe  with  the  low 
pressure,  or  the  barometer  is  lowest,  in  thU 
district,  and  h^Mt  down  h*m.  (Indicating.) 
There  is  a  consid'-niMf  (lifFi-ronce.  and  it  show; 
there  b  an  inch  and  a  half  diff^iencc  between 
tbow  two  part«;;  the  wind  oon.se<|iiontly  i» 
rather  strong,  and  it  blows,  as  you  see.  ver>* 
nearly  pamncl  with  these  lini"-,  hut  Ihtc  it 
I'las  a  tendency  to  Wow  inwank*  \into  the 
oentre  of  the  low  prem«r»»  wliereaa  it  blows 
outwnrds  from  the  centre  of  the  high  pressure. 
The  closer  these  isoban  are  together  the 
Htronger  is  the  wind. 

Now  fake  a  different  ^rpe.  Hm  wo  bave 
tho  wind  not  <o  sfroii^r;  thi'  iMih-irs  are 
farther  apart.  1  may  tell  you  tho  n<Mnen- 
ri»tiirr>  for  this  and  low  preasnra  ayatoin — 
for  the  low  "cvolonic  "  or  "  cydonea."  and  for 
flu-  lusher  pressure  "  anti'  vclmies  "  hemti'ie  it 
is  a-^sumed  that  the  weather  comJitions  are 
pnoticallj  oppoaite  the  one  to  tho  other. 
As  I  have  already  said,  round  the  low  pn^'-'-nre 
the  wind  blows  this  way,  that  is  in  the  opposite 
direction  to  the  way  the  hands  of  a  watch  go, 
whereas  with  the  high  pressure  it  goes  round 
with  tlio  liMmlM  of  th<">  watrh,  and  the  weather 
conditions  are  thus  praotii^lly  opposite  the 
one  to  die  other. 

Now  here  I  want  to  point  out  that 
wo  havo  hich  pressure  there,  while  we  have 
here  a  wedge  or  ridge  of  liigh  presMjre.  another 
pMasoro  here  and  a  low  pnatiare  going  out 
tbere.  (Indicating.)  When  it  occurs  some- 
where jrboijt  hori'  tli'  n"  is  ustinlly  a  c.nlm,  the 
wind  is  blowing  tlutt  way,  and  it  is  influenced 
by  that  low  pwmwiro,  wfaonoa  thi«  wind  ta  in- 
fluenced by  the  inrniTiinL'  low  pressure. 
C)yolonic  iiyateais  have  a  teadoncy  to  travel 
naoally  in  a  N-E.  direction. 

Here  is  another  cliart  showing  bigh 
pressure  over  Scandinjivin  ;inil  ;iNo  over  the 
South-^\'est  of  Iroland,  wheretvs  low  pressure 
is  down  here  and  we  g^t  England  and 
Walos  northerly  to  north-fa-^^orly  winds. 
Under  nuch  circumstances  tho  wind  is  parti- 
onlarty  keen  and  very  dry. 

Now  bere  is  another  type.    I  do  not  know 

1  hnvr  not  tx'cn  up  in  :\  halhion  and  1  have 
not  had  anything  to  do  with  ballooning — but  1 
darewy  it  ia  vety  deairaUe  to  know  whoit  diroc- 
tion  the  balloon  is  !ik<dy  t<  •  ki*.  and  sonic- 
timos  it  is  a  diflicult  matter  to  where  ii 
will  go.  If  you  bava  audi  a  typo  aa  this, 
•apposing  you  were  ben  and  joa  bad  a  soath- 
weaterly  wind  you  wodd  think  joa  were  going 


in  a  nortb-eoflterly  Erection.  Well,  after  a 
timo  with  a  littla  diatmbanoa  like  fbis  you 

wonld  find  wh.  n  vou  got  up  somc  distance  that 
you  were  iuiluciiecd  by  some  other  current. 
Ton  see  bera  there  b  a  general  low  preaaore, 
but  t-here  has  been  some  little  depression  or 
aubiiidiaiy  distiu-bance  which  aff'ects  the  whole 
of  this  district,  and  this  usually  brings  bad 
weatber  and  throws  one  out  in  ono'a  aasnmp* 
tion  of  what  the  cominj;  wi-nf  hor  fs  Ukolv  to  be. 

Here  we  have  certain  types  set  forth ;  these 
ai«  largely  hypothetical.  High  prensmv  showa 
hero  with  the  wind  ciroulating  round  in  the 
dirwfinn  nf  thf'  hatuh  of  n  y<r.\{(A\  hii»  hlnving 
outwnnls,  and  in  this  usually  the  air  is  quies- 
cent or  calm  and  the  wind  comparatirely  lig^. 
On  the  outskirts  of  that  there  are  usually  de- 
pressions or  rkTloneM  pnssing  along  round  it, 
but  usually  taking  this  direction.  Here,  wo 
bare  a  wdl-marked  depression,  and  here  ia 
another,  nnd  here  another  ;  hcf  you  will  nntire 
that  in  between  there  are  eddies  which  indi- 
cato  tho  ridges  of  high  preflsnre,  and  in  hero 
we  get  bright  weather,  but  next  morning  we 
get  wind  or  bad  weather  due  to  the  on-coming 
depression,  and  then  we  have  a  cyclone 
brouff^t  in  which  npseta  tho  calenlationa  of 
tliosc  who  forrf^ast  the  wrnfhnr.  B'^tween 
two  high  pressures  there  is  a  V-shnpod  de- 
pression, and  that  brtnga  ▼ariable  weather, 
sometimes  such  weather  as  upset  Her 
Majesty's  ship  Eurydice  off  the  laie  of  Wight 
some  years  ago. 

Now,  we  bavo  been  dealing  with  what 

tak*>s  plarr  tipon  tho  snrfnrn  of  the 
earth,  and  our  instruments  will  only  show  us 
tiiat.  Wo  oan  only  get  onr  information  aa  to 
what  goes  on  above  at  present  from  the  motion 
and  forms  of  tho  cloud*.  The  study  d 
dotids  ha.s  been  taken  up  for  very  many  yean 
past.  Luke  Howard  was  one  of  tbo  flnt  who 
devoted  .iff <"nf Ion  to  it  systematically,  and  it 
is  now  carried  on  e.spoctally  all  over  the  Con- 
tinent of  Europe  and  other  parts  by  peo^e 
who  arc  oh-^orv^in^  the  forms  of  clouds,  thaor 
ftites  of  velocity,  and  also  their  nltittide. 

Here  is  a  picture  showing  the  various  forml 
of  donds  with  tho  names  giyen.  Tbo  IowmI 
is  stratus,  then  ninihn>,  cumulo-^tratn.<v 
rumnlus,  strato-oinnnlu«,  alto-stratus,  alto- 
ciunulus,  cirro-ctimulu.s,  cirro-stratus,  and 
cirrus.  The  ^fllcnlty  under  which  meteo' 
roloKi-^f  s  wurk  h  that  thoro  may  he  a  foe;  antf 
so  we  (tsiniiot  the  sky,  and  we  can  only  dc 
so  by  going  up  motmtain«  or  in  baJloona.  Bnl 
we  wisli  to  ascertain  tho  currents  of  the  air, 
and  we  trust  the  memberi  of  the  Aeranantioat 
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Socioty  will  be  M»  to  help  m  aomewbai  in 

tliis  matter. 

Now  just  to  fliiow  a  few  move  sped- 

int'ns  of  clouds  wc  will  paiw  these  slides  very 
hurriedly  through.  I  will  not  attempt  to  do- 
scribe  them  because  the  time  is  passing  on. 
That  is  a  cumuluH  cloud.  It  was  taken 
tlio  Hon.  l{;ilph  Abercromfiv,  and  the  next 
two  or  three  were  also  taken  by  bim.  Mr. 
Abercroml^  devoted  &  Tery  great  deal  of 
attention  the  forms  of  clouds  and  also  to 
ttieir  altitude.  fie  conversed  with  a  y^pod 
many  meteoroton^ata  in  yarioos  parts  of 
tha  world  and  helped  to  deviae  that  nonen- 
clatupe  which  we  saw  on  thf»  tm^n  ia«t  now. 

Now  wo  get  to  some  liigher  clouds.  ITiat 
is  the  oiiro-eumnlna,  and  wo  ahall  soon  get  up 
to  cirru.s,  tlio  liijiliost  of  all.  That  particulRr 
one  wm  taken  in  Sydney,  New  South  Wales, 
by  Mr.  Raasell.  the  Oovenunen(»  aatronomer. 

Here  is  Cirrus,   or  the  highest    of   the  i 
clouds.    Clouds  Imvo  been  seen  by  balloonists  ' 
at  all  nltitiiden,  even  the  highest  to  whidi 
tlioy  hnve  gjone. 

This  is  n  portrait  of  Mr.  Glaishor,  who  made 
the  highest  balloon  ascent  on  record.  Ue  was  my 
old  master,  and  devoted  a  very  great  deal  of  atten. 
tion  to  this  snbjeot.  He  found  in  his  balloon 
aaoenta  that  sm  a  rule  they  went  fastor  than 
the  anemometers  showed  tlie  record  of  the 
wind  below.  And  at  timoti  they  went  in  vari- 
ous directions ;  sometime.s  they  had  f  hreo  or 
four  diiferent  currents,  and,  fortunately  for 
him.  he  oame  down  m  aafety  on  eadh  oooaaon. 
Now,  recently,  ob^i  rvafion-;  have  been  made, 
or  attcrapt«d  to  be  made,  with  kitea,  Oifpe- 
oially  hy  Mr.  Botdi,  of  the  Blue  Hill  ObservB^ 
tory.  Mr.  Rotch  has raad  two  or  tliree  papers 
before  the  Royal  Meteorologio  il  Society,  and 
I  am  pennittetl  to  show  some  of  the  photos 
which  he  sent  over  to  illwitrate  hia  paper. 

Tills  .shmrs  tlio  method  nf  Idte-flvinft.  This  is 
tlie  Hai^greavo  or  box  kite,  and  this  Mr.  Qay- 
ion's  keel  Ute ;  they  hod  three  or  fonr  Utes 
to  help  each  other,  and  suspended  from  them 
WaM  an  iippnnitus  for  showini!;  the  temperature 
and  humidity  of  the  atmosphere. 

Thia  is  the  HaiKreave  Ute.  This  ahowa  tho 
method  of  raisinpr  the  kite,  aiul  bv  siicli  monns 
they  were  able  to  obtain  a  record  something 
like  that  diown  on  the  acroen.  This  waa  taken 
October  8th.  1S9G ;  it  gives  the  barometric 
pressure  showing  that  they  went  to  an  altitude  [ 
of  about  8.000  ft.  Hero  is  the  record  of  the 
humidity;  and  this  shows  the  tenperaiure. 
Mr.  Rotch  has  rerontly  propoTitidtHl  a  scht^tno 
for  flying  kites  at  sea.    We  haye  a  difficulty  j 


in  petting  ob'^orvatinn^  or  of  knowing  anything 
of  what  was  going  on  in  the  atmosphere  over 
tho  aea.  He  propoaaa  that  Utea  ahoold  be 
flown  on  a  steamship,  and  he  has  practically 
demon':t  rated  tho  feaahililgr  of  thia  on  two 
occoaionft. 

Illis  is  tlie  ilfst^  in  Haaaaohnaelln  Vtty  in 

August  last ;  hero  is  the  windlass  and  here  L? 
Mr.  Rotch  himself.    From  that  he  went  on 
to  flying  kitea  aa  he  oame  acroaa  the  Atlantio 
from  Boston  to  Liverpool  in  the  steamer,  Th*i 
Cnmiuniiu-rnUh.     ^^Hiile  out  at  soa  he  obtained 
records  on  thn'e  days,  particulars  of  wliich  are 
given    hem.     Thu   Aowa   tlio  tempen^ 
ttjre    on    bonrrl    the    ship:     this    the  one 
up    above,    and    so    on    for    the  three 
(lavs.     This    gives   the    TMwrd    of  tiia 
baromet<>r  for  the  three  dayi.  showing  that 
on  fliis  occasion  the  height  was  higher  on  the 
hist  dav.    This  shows  the  relative  humiditv  on 
board  diip  and  also  op  in  the  air;  whilst  the 
top  lino  '^how*;  tho  velocity  <A  the  wind.  We 
have  heard  to-night  about  the  balloons  fioat< 
ing  with  tho  wind,  and  tlmt  is  the  great  diffi- 
cuii^  with  regard  to  meteorological  observa- 
tions in  balloons,  because  the  h.illoons  float 
along  with  tlie  wind.    We  want  to  know  what 
goee  on  there.   Tliera  is  no  eiienlatioa  around 
the  tln  iTnometer",  nor  do  we  get  any  wind 
record  on  the  anemometer.    But  with  kites 
we  get  both  the  direotion  and  the  voloeity  of 
tJie  wind.    If  the  Aeronautical  Society  can 
help  the  Royal  Meteorological  Society  in  ob- 
taining information  on  the  subject  of  the 
upper  air  wo  shall  bo  deligbtad. 


Mk.  PnorvAi.  Snncnt :  I  tiiink  I  m^t 
say  with  regard  to  tho  Bennfort  Notation  as 

given  there,  there  ii  one  very  peculiar  effect. 
The  greatest  wind  used  to  bo  recorded  aa 
100  miles  an  honr;  I  notioo  it  is  77  ndks 
an  hour.  T  wn.«  at  Winciinton,  in  Somerset, 
and  in  an  hour  and  a  half  we  descended  in 
Norfolk  160  nulos  awaT^-from  half-past  tkiw 
to  five  o'clock.  The  balloon  had  Actually 
been  travelling  at  120  miles  an  hour.  That 
scarcely  agrees  with  this  maximum  of  77  miles 
an  hour. 

^fn.  Marriott  :  I  think  I  stated  that  we 
deal  with  anemometen  on  the  ground.  The 
balloon  is  carried  a  oonsiderable  distaaeo  above 
the  earth,  and  Sir  TTirani  AfaxiTu  ha<i  alio 
stated  that  it  ia  the  buildings  and  the  con- 
tour in  the  oouutiy  iriikii  aSaot  the  eoimnta 
of  air.  Tonr  haOom  wna  nbove  this  proboUy. 
and  there  waa  no  re«istaaoe. 
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The  CmiBMAit :  In  pmrfng  on  to  the  next 
paper.  hKUes  and  gentlemen,  I  may  nay  that, 
togethw  with  tho  Aero  ("lub  of  the  Unit<»fl 
Kingdom,  which  Hoa  recently  entertained  at  a 
banquet  the  intrepid  and  brOKant  aerMiaiit 
with  Lord  Dutiflonnld  in  tho  cliiiir,  wo,  of  the 
British  nation,  admire  and  do  honour  to  any 
man.  of  vhaterer  natjonafity.  irho,  nt  tiw  lidr 
of  his  life,  achieves  victory  over  natural  ob- 
8tar^<*'5  M.  Santo!^  Dtiraont  ha-s  dono  tluH, 
and  we  hope  that  the  achievement  that  ho 
haa  almdjr  aooompHshed  in  malrhig  the  balloen 
somewhat  steerable  will  \o!\(\  on  to  greater 
aciiievcinenta.  I  inll  now  call  upon  Mr. 
Braoe  to  tpetlk  on  M.  Seatoa  Damont'a  ok* 
perimenta. 

III. 

The  Scientific  Aspects  of 
M.  Santos  Dumont's 
Experiments. 

(Frontispiece.) 
Mr.  E.  S.  Baucit :  My  first  feelings  on 
riaiag  to  apoak  to  you  of  H.  Santos  Dumont's 
pTpprimnnts  uTc  thasn  of  rfcrrt  tlint  flic  Presi- 
dent of  our  Society  is  not  hero  this  evening 
to  nndertahe  this  laak,  for  I  cannot  help 
picturing  to  myself  how  consummately  he 
would  have  addremed  you,  and  the  mental 
image  I  have  before  me  of  his  earnestness 
when  disconning  on  an  aerial  topic  seema  to 
deaden  my  own  offort-^.  But  T  wil!  ask  you 
to  patiently  hoar  a  few  words  from  me  as  hia 
aobatitnte.  I  thinle  all  present  will  agree  with 
mo  that  it  is  the  duty  of  every  scientific 
society  when  examining  the  details  of  any 
new  experiment  that  falls  within  its  scope  to 
search  diligently  for  the  truth ;  and,  there- 
fore, it  wonlfl  sf»em  to  be  tlio  duty  of  the 
oldest  Aeronautical  Society  in  tho  world  to 
esamtno  carafnllj  the  conifitions  under  wfiidt 
tlio  oxporimonts  of  M.  Santos  Dtmiont  were 
made,  in  the  endeavour  to  ascertain  what 
truths  they  teach.  Not  that  I  think  that  tho 
whole  truth  caji  be  rlisrom<«d  in  00*5  meeting. 
There  is  an  old  saying  of  Taritns  that  tmth 
is  brought  to  light  by  time  and  reflection,  not 
hy  haste.  I  irill,  howerer,  hring  hefbre  yon 
a  few  scientific  facts  ami  m  k  ■  a  few  sugges- 
tions that  may  help  our  effort  to  discover  how 
exaotly  tiie  experiments  of  M .  Santos  Dumont 
Ibim  a  laadinailc  in  the  hisloiy  of  aami 
navigation. 

It  may,  perhaps,  throw  light  upon  the  ques- 
tion if  we  look  hack  up<m  the  part  history  of 
OttvijpUe  hallooDa.   M.  QiliBrd  was  fhe  first 


to  doTise  a  naTigsUe  balloon.    He  disoarded 

the  onlinary  spherical  shapo  of  tho  hiUloon 
and  adopted  an  elongated  form  pointed  at 
both  ends.  He  employed  steam  for  the  motive 
power,  making  a  light  engine  and  boiler  as 
shown  in  the  picture.  Tho  engine  worko*!  1 
screw  12  feet  in  diameter.  Behind  the  screw 
there  was  a  mdder,  a  kind  of  triangohr  safl. 
You  will  notice  that  the  chimney  of  the  hoilor 
is  inverted  so  as  to  minimise  the  danger  ot 
the  ga«  in  the  balloon  becoming  ignited.  M. 
Oiffard  ascended  in  )ils  balloon  on  the  24th 
September,  1^2.  Tliore  vox  a  strong  wind 
blowing  at  the  time,  and  he  never  attempted 
to  strogi^e  directly  against  it.  hnt  only  made 
circular  movements  and  latoral  elevatiotr^  1 
have  often  wondered  why,  after  theae  elaborate 
preparations  no  future  experiment  was  made. 
M.  De  Ponvielle,  who  was  an  intimate  fri<>nd 
of  Ciffard,  told  me  the  other  day  that  the 
real  roason  was  that  M.  Giffard  was  dissatisfied 
with  the  bofler  he  had  evolTed,  and  on  aooount 
of  the  boiler  fpiv©  up  the  expenmonts. 

The  brothers  Tissandier,  in  1883,  devised  a 
balloon  of  somewhat  similar  form  in  whfeh 
the  motiTa-power  was  electricity,  and  it  is 
stated  that  with  this  balloon  they  held  their 
own  ai^inst  a  wind  of  nearly  threo  metres  a 
second. 

The  experiments  of  Capts.  Krebs  and  Bon  irl 
in  1886  were  noteworthy  as  being  the  first  in 
whkb  a  direct  retuum  journey  waa  niado  to 
the  spot  whence  the  balloon  started.  Before 
you,  on  the  screen,  is  a  picture  of  the  balloon, 
"  La  France  "  pursuing  ita  aerial  way  above 
the  Pont  du  Joor,  Ftoia.  This  ii  llie  fae- 
amile  of  an  in.stantaneon.s  photojjx'aph  ex(>- 
eiTted  at  the  Observatory  of  Physical  Aatro- 
noray  at  Meudon.  You  notice  th©  bird  or 
fliih  shape  of  the  balloon.  The  screw  wmn 
worked  by  means  of  an  eleetric  motor  fwl  by 
»  bichromate  battery  of  special  ooQBtruction. 
In  the  acconnta  Ospt.  Renard  sent  in  to 
the  French  Aeaderay.  it  is  said  that  out  of 
seven  journeys  this  balloon  returned  five  times 
to  the  place  from  which  it  started.  The  map 
on  tho  screen  shows  you  a  aerise  of  three 
jonmeys.  This  dotted  line  rppre<!<'nt«  thn 
journey  of  the  25th  August,  1885.  This 
journey,  as  you  see  by  the  abrupt  oeasation  of 
the  dotted  lino,  was  abortive.  TTie  balloon 
started  from  Meudon  and  was  unable  to  make 
a  return  journey.  The  second  dotted  line 
ropresentA  the  asosnt  of  the  22tad  September, 
IHH/).  in  which  a  return  jonmey  wa<?  .irtmJly 
performed.  On  this  day  the  wind  blew  from 
the  north  north-east  fnan  Fkris  at  a  vdooity 
of  from  3  to  9JB0  metros  per  oeoond.  Start- 
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ing  from  Meodon.  the  baUoon  wma  direoted 

towards  ParU  at  4.25  p.m.  If  cr«)-vs*>d  the 
railway  line  at  4.55  p.m.,  readied  the  Seine 
at  5  o^elock.  At  6.12  the  balloon  entered  the 
enceinctc  by  tlm  bastion  60.  Then  tlie  aero* 
tiauts  <Ifci(li'(l  ti)  go  lioiuo.  Tlie  l);iIlcion  wn.s 
easily  tumetl,  ami  uidcd  now  by  tiie  aterioi 
ooneat  naehed  the  exact  spot  idience  it  had 
started.  Thr>  part  of  the  joum<\v  again.st  tho 
wind  took  47  minut<w,  the  part  with  the  wind 
11  mfaratce.  On  the  day  following  a  very 
similar  journey  was  perfomwd  a«  shown  by 
the  thick  line  in  the  din^m.  TTiiik  f'apts. 
Krebs  and  Honard  in  lM?i5  succeeded  in  steer- 
ing a  baUoon,  making  ratum  joumeji  in  aooh 
very  liKht  winds  as  amounted  to  oahn  weather, 
rotuably  the  question  may  occur  to  some 
whether,  if  in  1885  there  haul  been  a  prixe 
offered  for  a  narif^Ue  balloon  that  would  go 
from  a  crertain  point,  rontnl  ,t  rort-nin  point, 
and  back  to  a  certain  point  in  a  certain  time, 
it  mi^t  not  have  been  won  by  the  holloon 
"  La  France."  In  principle  there  is  nothing 
against  .such  a  supposition.  I  would,  how- 
ever, suggest  that  the  bichromate  electric 
batten  nsod  for  the  (HirpoBe  of  wotldng  the 
electrif  motor  wotitd  hnvp  bt-cii  a  vorv  xm- 
satisfactory  mctliod  of  obtaining  power  for 
the  screw,  for  any  lengthy  scriea  of  experi- 
ments. 

Next  we  come  to  the  eTpfrimonts  of  Count 
Zeppelin  with  his*  cnormouK  airship.  420  feet 
Urnft  and  worked  by  means  of  two  Daimler 
prtroloiim  motors  of  ir>-liorM>  powor,  s4'%-on»l 
pictures  of  which  were  exhibited  at  tho  meet- 
ing of  this  Society  in  April  hut.  The  most 
ni>vcl  fiMfiire  of  tbis  undertaking  was  tin? 
aluminium  framework,  whi  »h  rontnim  -l  17 
distinct  bnlloowi,  thus  affording  protection 
from  a  sudden  eoltapee  of  the  whde  structure. 
The  bt'vt  journey  from  a  scientific  point  of 
view  imdertaken  by  this  airship  ^^'as  on 
October  2l8t,  when  a  short  rettmi  journey 
Was  made,  the  airship  being  up  20  minutes 
only.  ]\ni  it  lioi^v;  not  appear  that  tho  air- 
sliip  eneounteml  a  greater  windforco  than 
that  oxperieiieed  by  Catpia^  Krebs  and  Eenard, 
being  about  thrr><'  metres  a  fsecond. 

The  next  series  of  experiments  are  thonc  ot 
M.  8ant<N  Domont.  I  Imtb  no  hesitation  in 
saying  that  we  are  now  considering  the  work 
of  a  very  remarkable  man,  and  this  much  osm 
certainly  bo  said,  that  he  is  the  first  aeronaut 
in  the  htstoiy  of  aerial  naTigation  who  hat 

steenvl  a  Walloon  from  a  ^'i\cii  [mint,  roimd  a 
given  point,  and  back  up  to  time.  Thus  if  he 
has  not  advanced  aeronaittics  in  principle  he 
has  ondonbtedly  in  pnetioe.   I%«f6  is  also 


mucli  to  admire  in  the  personal  qvalitiea  of 

!  M.  Santos  Dumont.  What  qualitit'^  aro 
dearer  to  tho  British  heart  than  pluck,  oour- 

I  age,  and  dogged  determination  to  attain  the 

I  object  sought?  All  these  qualities  have  been 
vigorously  displayed  in  M.  Santos  Dumont's 
work.  To  him  temporuQ'  failures  which  would 

I  have  cnwhed  and  defeated  less  manly  ^liriCs 
have  been  merely  iiLstnictivo  st;igos  of  air^ip 
coustruotion.  The  work  of  M.  Santos 
Dumont.  too.  has  tbomn  an  exceptional  origb< 
ality  of  detail.  For  in.stanoo,  the  intvodnc- 
tion  of  the  ballonet,  or  inner  balloon,  to  main- 
tain the  rigidity  of  the  outer  envelope,  seems 
an  inspiration.  By  a  most  simple  experiment 
I  can  deraonHtrato  to  you  the  action  of  thin 
ballonet.  Hero  i.s  a  small  goldbeaters'  skin 
biilloon.    In  the  inside  of  this  there  is  a  much 

I  smaller  one.  The  outer  balloon  has  lost  its 
rigidity,  it  i<.  in  fart,  fjnitc  flabby.    Tinf  I 

,   blow  air  inside  the  inn:r  balloon  and  you  can 

I  see  the  outer  balloon  extending  nntil  it  is  as 
as  a  drum.    Now  it  is  most  important 
for  a  navipiblo  balloon  tliat  it  should  k«»ep  its 

I   ^ape  rigidly,  if  it  is  to  combat  any  wind. 

I  M.  Santos  Dumont  pumps  air  into  the  inner 
balloon  by  m^ans  of  a  fan  to  koop  tho  onvt'- 
lope  rigid  when  it  gets  flabby  by  loss  of  gas. 
The  importance  of  the  ballonet  was  proved 
tho  accident  of  August  8th.  On  this  occasion 
the  biUlonet  apparatus  did  not  work  propf»rly. 
and  tho  balloon  lost  its  rigidity  and  got  eu- 
toni^ed  in  the  maehineir,  with  the  result  thai 
M.  Santos  Dnniont  had  to  p-ofipitato  himself 
on  to  the  roof  of  the  Troot  ulcro  Hotel. 

Tofurtiier  exemplify  the  importanee  of  the 
rigidity  of  the  envelope  of  a  nnvigshle  balloon 
I  will  show  you  a  simple  erperiment. 

1.  On  this  balloon,  which  in  fully  and  rigidly 
inflated,  I  ifrop  a  heavy  weight.  It  bounds 
i)fr  t*  r  balloon  leaving  the  delicate  strnotnre 
unduiiiag^ 

2.  On  this  second  balloon,  whidi  is  flabby,  I 
drop  a  weight  and  the  balloon  bunta. 

I  might  mention  rarions  other  ineenions 

i details  of  M.  SantoH  Dumont's  mec-haniNin 
and  accessories.  Such  as  the  abolition  of  the 
time-honoured  tv^t,  and  the  fastening  of  the 
framework  which  supports  car  and  apparatus 
to  the  balloon  by  rigid  steel  wires. 

But  the  main  point  in  a  navj^hlo  balloon 
oTporiment  is  tlio  wind  force  overcome.  How 
has  M.  Saato.s  Dumont  made  any  advance  owr 
I  his  predecessors  in  this  important  respect? 
I    I  was  vrrv  anxious  t«  tliro\v  ^^onv'  liLtfit  on 
I   thin  point  by  figures,  so  I  took  advantage  <rf 
our  friendly  relatrons  with  Ta  Soci^  Fran- 
faise  de  Navigation  Aeiienne>  and  wrote 
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Kpccinlly  to  enquire  the  wind  forcv  on  the  day 
H.  SsbIos  Dnmont  won  the  Dvutneb  pm*. 

With  that  coiirte.fcy  nntl  considemtion  that 
iaTariaUj  showa  by  the  Society  Franfaise  de 
NsTigalion  Aerienne  to  our  Society,  I  bad  a 
prompt  reply.  In  fact.  "SI.  He  Fonrielle,  the 
Into  PrT«~i<!<iif  nf  till-  Fi''ii(  l>  ^ix-iffv  paM  a 
sporjal  visit  for  ns  to  tlie  Kitiel  Towor  where 
refH'Aniiig  ftnemometers  uo  .k«pt  day*  and 
ni^rlit  in  opomtion  at  an  altitii<l.'  of  ^H.'  mr-tres 
from  tho  ground,  and  he  found  that  at  2.42 
p.m.,  when  tho  hoUoon  Rtait^d  from  tfa« 
grounds  of  tho  Aero-Club,  the  wind  bad  a 
force  of  i]  niotrf^J  p<»r  »^on»l.  Eleven 
minutes  hitiT  when  the  balloon  rounded  the 
Eiffel  Tower  it  bad  increased  in  force  and  was 
about  o  metres  per  second.  Now  I  tliink 
tbe«c  figu>^s  prove  tha*;  M.  SantoH  Dumont 
liaa  made  an  adTancse  a«  regards  the  wind 
force  omcome  though  it  in  n  nmaiSl  one,  about 
n  metre  .iiid  a  li;ilf  .1  ^'^coinl  nvor  t!ip  wind 
encountered  by  Captain*  Krebs  and  Hcnard 
in  1995.  In  tbme  experiments  the  due 
measurement  of  the  wind  force  i*  of  the  ut- 
most importance,  and  measurements  sbou'.d 
undoubtedly  be  made  on  the  ainhip  itnelf. 
though  there  are  difficntties  in  taking  anenio- 
nu*fer  mciisurements  on  a  moving  bmly  .V^ 
far  at  I  can  ascertain  M.  Santos  Dumont  did 
not  have  a  registering  apparatus  on  the  air- 
ship on  the  day  on  which  ho  won  the  prize. 
M,  De  Fonviello  Mates  that  tJie  Booietd  Frao- 
(aise  de  Navigation  Aerienne  are  aBout  to 
ondeiialGe  ttavigable  balloon  competitions,  and 
that  a  condifinn  iinpf-i^fl  upon  competitors  is 
that  ©very  competitor  miivt  take  a  regiirtering 
anemometer  on  bis  airship.  I  should  like  to 
throw  out  a  further  suggestion,  that  in  any 
future  competitiouH  for  a  priac  tho  wind  force 
should  be  a  condition  of  the  competition,  and 
that  the  competitors  should  no  long<T  hi-  free 
to  select  ttu'ir  own  days,  which,  in  the  pa-^t. 
have  bcf-n  ciiim  ones  or  thom  of  very  light 
winds. 

It  Ih  now  provefl  that  a  bailoon  can  be 

navigated  in  a  very  light  wind ;  but  we  must 
go  further  and  test  by  oxporimont  whether,  as 
Sir  Hirtmi  Maxim  thiolcs,  the  limit  haa  been 
reached.  Tliis  may  seem  a  cruel  Rugge<ition, 
for  if  the  limit  has  been  reached,  in  Kuch  a 
competition  the  balloon  will  bamt  when  fotoed 
.nj^ains*  a  wind  of  even  breexy  proportionM. 
I  do  not  want  to  dogmatise,  for  the  duty  of  a 
secretaiT  is  rather  always  to  hold  the  •scales,  to 
be  ever  weighing  for  others  to  dn\w  conolu- 
Rions  :  but  1  will  vi--  tlii  mhu  Ii.  thjvt  in  such 
a  competition  1  t,liould  udvise  tho  competitors 


to  be  provided  with  ptiruchutc^,  and  not  only 
to  be  provided  with  them  but  to  be  thonoghly 
practisM  in  flicir  nv\  fur  they  mny  liavo  to 
leave  their  balloons  in  floating  fragments  be- 
hind them.  It  will  be  ui^^  thait  it  would 
be  difficult  to  fix  a  definite  wind  fonv.  ^^^ll•re 
is  the  wind  force  to  be  fixed,  near  tho  ground 
or  300  feet  high,  at.  the  beginning,  middle  or 
end  of  the  <  ompotition  ?  I  do  not  under-enti- 
mivte  the  difficulties  in  tho  way  of  fixinp  mc\i 
a  wind  force  limit,  and  it  is  a  matt<>r  requiring 
much  oonddemtion  and  dineusston. 

A  -pries  of  lantern  itlii^lr.itions  descriptive 
of  M.  Santos  Dumont 's  experiments  were  then 
shown  on  the  screen. 

In  ooncliidiii'^  fln'-i-  ri  in(nk><  on  the  exp<»ri» 
inents  of  Santos  Dumont  1  would  exhort 
nil  those  who  are  at  work  on  the  grand  problem 
of  the  mastery  of  the  air  to  take  to  heart  ono 
If^'-nn  taught  by  the  efforts  of  the  bolH 
Drazilian  aeronaut,  that  in,  never  to  mind 
failures,  and  whenever  yon  fail  look  to  the 
cause.  When  you  luive  foimd  that  you  \\;\\-e 
probably  found  the  road  to  suocesa,  and, 
like  )f.  8anto<t  Dnmont  baa  done,  work  with 
enthusiasm,  for  that  is  the  life-b]oo<1  of 
v(  i.-'Tir'".  ni  It  Is  of  art  in  otln-r  woriK  it  yn 
earnestness  of  purpose.  .\nd  when,  in  tho 
twilight  of  our  impeifeot  knowledge,  yon  ap- 
pear at  time'-  to  tiU'ot  with  in«iipemWo  oh- 
stacles — then  apply  to  your  own  special  work 
the  inspiring  wiivda  of  U  living  author  iriio  is 
present  With  ns  to-night. 

"There  are  realms  of  knowledge  awaiting 
the  human  race.  king<«hip.s  waiting  kings, 
children  of  earth  will  ye  not  rise  up  and  fill 
these  throne*  and  wear  f      golden  orowns  P  " 

The  CMAiikif  AN :  Were  I  eommenting  nde- 

quatelv  on  the  interest  Inir  papers  we  havo 
heard  this  evening  I  should  feel  very  sorry 
indeed  for  my  hearers,  for  we  should  not  get 
home  till  morning  I  am  .sure.  But  tho  ntudy 
of  aerial  navigation  by  bodies  heavier  than 
the  air  is  a  study  I  am  particularly  interest^ 
in ;  therefore,  to  me.  at  any  rate,  the  paper 
was  intere^jting.  Mr.  Marriott's  remarks 
wf>re  truly  interesting  and  instructive,  and 
they  must  have  been  hi^dy  appredated 
many,  and  T  am  (piite  suro.  ladlci  and  gentle* 
men,  you  will  be  with  me  in  thanking  Sir 
Hiram  Mudm,  Mr.  Marriott  and  Mr.  Ihrio 
.Stuiirt  Bruoe,  one  and  all.  for  their  rowst 
interi^stintr  pn.pers.  With  thew  few  wordfl  I 
beg  to  thank  yuu  for  your  kind  attendance 
and  attention  here  to-night. 

A  vote  of  thanks  to  the  Cbatnnaa  termin- 
ated the  prooeedingiB. 
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The  War  Balloon  In  South 
Africa. 

By  Major  V,.  ll\i>KN-Poww#t. 


Though  uiifortuiuitvly  unable  to  spoak  witli 
nuidi  eiperieiieo  of  tite  acttial  workiag  of 

haJIoons  in  action — for  T  have  not  1m>mi 
ofiicialty  employed  in  this  cu{>acity — yet  1  ftiu 
froquently  asked,  having  bad  mm»  praotioe  in 
militaiy  baUooniiig  in  tunes  of  poaoo,  for  my 

opinions  us  to  it«  Miff^^R  or  otherwisi'  nndor 
the  conditions  of  actUiU  hostilit  ic«  in  the  Hoer 
War. 

South  Africa  froncrally  liappcns  to  bo  a 
most  unfavoumble  cuuntr>'  for  the  purpose. 
Finst  because  us  a  rule  it  is  rery  open  and 
nndnlating,  so  that  a  general  on  a  hill-top 
has  a  wide  and  extensive  vitnv  of  all  around, 
and  there  is  then  comparntiveiy  little  use  for 
an  observer  perched  in  mid  air.  Secondly,  the 
atmospherical  conditions  are  Reldom  very 
favourable.  The  wind  is  usually  strong,  has 
a  way  of  blowing  in  reiy  evident  gusta,  and 
"deTfls"  or  wliuiwinds  are  frequent.  I  re- 
member sec'inti;  ii  b.illoon.  wlu-n  rlnso  (o  the 
ground,  (»iu^t  in  one  of  the  latter  at  Moddor 
River.  It  was  only  with  the  greatest  difii- 
oulty  that  it  oonld  be  kept  in  hand,  and  Hod 
it  not  boon  very  nWy  h.andied  wotild  cort,ainly 
have  been  torn  to  shreds.  Shortly  afterwards, 
I  beliemi,  *  balloon  vaa  ripped  up  under  sjui- 
lar  circmnstnnw;. 

As  regards  the  tactical  employment  of  the 
hallooM  I  am  inclined  to  think,  from  t£o 
limited  amount  I  saw  of  th(>ir  working,  that 
they  werr»  not  utilised  to  thHr  full  n/l**ant«ge. 
Being  ignorant  of  the  orders  given  or  the 
dramstanoes  i^oveming  partioadbur  oasesi  T 
would  not  wi'sTi  to  Imply  blanio  to  individiials, 
but  only  to  criticise  the  principles.  Usimlly 
the  balloon  was  very  far  from  tlie  enemy's 
position.  It  is  easy  to  realize  how  dangerous 
this  frnn  of  rf»connai5=sanro  lia.^  bcronio  with 
riflm  shooting  aociuately  up  to  a  mile  and  a 
half  But  amnellinig  must  be  ridrad  if  wo  are 
to  obtain  good  results. 

I  remember  at  the  battle  of  Ma;,'pr8fontpin, 
my  company  was  lying  down  in  extended  order 
towards  the  left  of  oar  line.  We  were  per* 
footlv  s,ifr«  fnm  TTitiskotrj'  fire,  a<4  wo  'r\ 
perhaps  two  miles  from  the  Boer  trendies, 
which  were  being  shelled  by  some  of  our  gims 
close  by.  The  enemy's  artillery  wa«  ptneti- 
cailly  silcnivd.  Pn>s"titTy.  on  looking  round. 
I  decried  our  balloon  away  out  behind  us 
•bout  two  milea  off.   Tlien  aha  ateadify  voae 


and  made  sevend  tnps  to  a  good  hei^i^  hot 
what  could  be  seen  from  that  distanott?  Whan 

a  large  number  of  our  troops  were  ranged  up 
within  800  yards  of  the  trenches  and  many 
more  at  all  pointa  beUnd  tiiem,  what  useful 
information  could  be  obtained  bf  mfans  df  & 
balloon  four  miles  offP 

Another  point  worth  critici.sing  in  this 
action  wa«  the  late  hour  at  whicli  the  first 
ascent  was  made.  As  the  attack  was  to  have 
commenced  (and,  in  fact,  did  commence)  at 
dawn,  one  would  have  thouidit  it  would  be 
most  important  for  the  balloon  to  bo  actually 
in  mid-air  at  that  moment.  Then,  at  least, 
one  important  jMece  of  mformation  oould  have 
been  giiined.  Tt  may  be  remembered  that  tite 
Boer  trenches  at  Magersfonleiii  were  on  a 
gently  sloping  plain  at  the  foot  of  some 
abraptlyHtMng.  rooky  kopjes.  It  appeared, 
from  our  point  of  view,  tlmt  they  were  directly 
at  the  base  of  the  rocks,  and  our  artillery 
shelled  this  locality.  Afterwards,  however,  it 
transpired  that  tliese  trenchcA  were  mostly  a 
hundrrnl  yards  or  more  in  advanro  of  the 
kopjes,  so  that  a  large  number  of  our  shells 
must  have  been  wasted  on  the  intermediate 
ground.  Now.  an  aeronaut  ascending  fairiv 
doKe  to  the  position  could  have  ascertained 
this  fact  at  once. 

It  is.  as  a  rule,  not  of  mnoh  use  to  adversdy 
criti('is4>  i\rt:on.s  without  siic^ostinLr  rom'^dir'* 
for  the  mistakes  made.  I  therefore  throw 
forward  somo  hints  as  to  medtods  whioh  mig^t 
be  puR5ued. 

Wh.it  mij^ht  ]irovo  to  be  one  of  the  best, 
means  of  avoiding  as  far  a.H  po^rsible  the 
daniQMrsof  hostile  fim  would  bo  tomafce  slUirier 
asront*;.  Having  fcarefully  dwided,  while  on 
the  groimd.  exactly  what  points  it  was  de- 
sirable to  note,  flie  offlcer  coidd  step  into  liie 
ear  and  the  balloon  be  allowed  to  rapidly 
ascend  to  its  full  height.  As  soon  as  ever  the 
particular  observations  had  been  made,  the 
signal  Mbould  bo  given  and  the  balloon  rapidly 
hanlod  to  earth  iiipiin.  Snc-h  aM'<'nt<i  inisAt 
often  be  so  quickly  carried  out  that  no  guns 
would  have  time  to  come  into  action,  and  llie 
balloon  being  almost  the  whole  time  moving 
rapidly  it  would  be  well  iniji^  imposdble  to 
aim. 

Ji  the  balloon  is  fatily  close  to  the  enemy's 

|>o<ntion  and  ris^v;  rapidly  to  a  ijood  height  it 
would  float  at  sudi  an  elevation  that  guns 
could  hatdly  be  elevated  sufficiently  to  Kit  it. 
"  Pom-poms  "  will,  without  doubt,  form  one 
of  the  chief  eni-niii-^-  <»f  flie  war  balloon,  espeo{o 
ally  if  so  delicate  a  fuze  can  be  made  as  to 
bunt  the  ahell  after  penetntiBg  one  aide  of 
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|h«  envelope.  Tlmt,  indeed,  would  be  a  terri- 
Ue  iiiTsiir.  But  as  now  niailc  tlxy  are  iii- 
capabU'  nf  }yi'']t)-^  clt'Miteil  ■uffioieotly  to  ebooi 
at  a  balloou  welJ  up. 

Thero  is  one  mm  mettMr  to  oall  attoatioo 
to,  ;ind  that  is  fre(»  bnllooning  in  \vi\r.  I 
lievt'  it  was  never  attempted  daring  the  cam- 
piii^ti,  Irat  tbere  mro  wt«ral  ooooaions  on 
which  it  might  have  proved  of  use.  Hius.  if 
a  balloon  had  ascended  durinn  a  fnvmir^hlo 
wind  at  Modder  River,  it  should  liave  iuui  but 
Kitfo  difioolty  in  arriving  witMn  the  preeiDetfi 
nf  Kiml>orInv.  find  thus  mtinh  valtinblo  informn- 
tion  obtained  of  the  exact  position  of  tho 
Been  between  tlioee  plaees,  which  infonnation 
could  have  been  nignalled  back.  I  imagine, 
too,  that  the  LadyHmith  balloon  could  have 
been  the  means  of  obtaining  mo^t  important 
details  of  the  Boer  poaittMM  north  of  the 
Tu(;pla,  Ii^id  ii  free  awent  been  made  during  a 
northerly  wind. 


Memorandum  Concerning  the 
Use  of  the  Captive  War 
Balloon  during  the  Siege 
of  Ladysmith* 

By  OvK  OF  TUB  Impkrial  Lioht  Hobw  ih 
Ladtsmith  Durino  thb  Sman. 


The  balloon  in  nee  at  La^mifh  was  a  cap- 
tive on©,  with.  I  beliere,  •  l,00(Vfoot  cjible. 
For  reconnoitring  ptirpose«<  a  captive  balloon 
oertiunly  permitted,  at  LadyHDiith,  a  view  of 
the  eneray's  laagers  and  poritjona  behind  the 
hi'l;ilit«  Rurroimding  tho  town,  a  virw  that 
would  not  otherwise  have  been  obtainable. 

Should  a  bolloon  be  omd  to  obeerre  an 
enemy  supposed  to  be  stationary  such  as  a 
besieging  force,  it  is  very  important  that  such 
obaervatioDB  Bhonld  he  frequent,  otherwise 
MriooB  ui intakes  may  occur.  e.g,,  the  obeervar 
tion  made  by  balloon  of  the  enemy's  position 
two  dnvs  previous  to  the  battle  of  I^mbaard's 
Kop  showed  the  Boer  rif|^t  to  be  thefar  weak* 
ost  point.  During  ihv  two  days  previous  to 
the  battle,  however,  the  enemy  reinforced  their 
f^t,  whidi.  on  the  day  of  the  ftght,  was  their 
strongest  point. 

There  seems  little  doubt  that  the  rotatory 
notion  of  eren  a  capiiTe  balloon  as  well  as  it« 
undulating  moveraente  nidlify  to  some  extent 
its  use  for  rcconnoitrinp,  as  it  is  almost  im- 
pOHtble  to  gpt  a  continued  steady  view  with 


ti  glass.      Moreorer.  if  the  enemy  ore  not 
moving,  it  is  not  ea^v  to  d«4ermine  their  foiroe. 
I       Wlijit  were  Tx^lifVfd  bv  tin-  balloon  section 
I   to  be  two  convoys,  whose  capture  was  one  of, 
I  if  not  the  prfaieipal  oanse  of  the  engagement 
in   T.onp:  Valb-y   ontsido   riuhsniitli,  proved 

I afterwards  to  be  only  empty  waggons. 
As  regurh  the  danger  of  a  balloon  being 
hit,  the  Boers  made  a  habit  of  firing  at  the 
balloon  at  Tj.idvBinith  almost  exclusivoly  whon 
I   it  vt»»  at  a  short  distance  from  the  ground, 
I  ■ome  90  to  00  yards  elevatioa  on  its  descent 
nnd  .tscent.   It  was  then  more  easy  to  get  the 
.  range. 

I      At  any  elevation  over  SOO  yards  this  saeined 

impraoMcable.  It  is  then  very  difBcnlfe  tk> 
establish  the  distance  of  a  balloon  from  a  gun, 
as  well  as  sometimes  not  easy  to  obtain  tho 
requiretl  elevation  of  the  piece. 

nie  btilloon  at  I^dysmith  was  hit  three 
timet,  each  time  near  the  ground.  The  Boers 
too.  had  tho  advantage  of  having  the  gun  Uiey 
usually  user!  ap;aiii  «  rli  >  !>  illoon  posted  00. 
'  Vmbulwana,  a  hiU  nearly  i.UOO  feet  high. 

During  the  eariier  part  of  the  ne^e.  the 
balloon  made  ascaats  abnost  daily. 

After  th(»  siepe  of  Tisdvsniith,  Lord  Hobertg 
still  continued  to  use  balloons  when  making 

his  main  advaaee  on  Pretoria. 


The  Banquet  to  M,  Santos 
Dumont, 


The  banquet  given  in  honour  of  M.  Santos 
Dumont  by  the  Aero-Club  of  the  United  Kii^- 
dom  at  th»>  Wliitehall  Rooms  on  November 
25,  may  be  described  «s  a  brilliant  suooeas. 
HajorCbnerel  Lord  Dondonald  oooupied  the 
chair.  Amonj:^st  tho  lar^f  and  di'itingnished 
company  present  were  the  Bnusilian  Minister, 
Lord  SufBeld,  Colonel  Tcmpletr,  Director  of 
Military  Ballooning,  the  Hon.  C.  S.  Rolls. 
Mr.  R.  W.  Wallace.  K.C..  Chjiirman  of  ihc 
Automobile  Club,  the  Hon.  J.  S.  Mouta^e, 
M.P.,  Mr.  Erie  Stuart  Bruoe,  Honorary  Seers* 
tary  of  tho  -Xeronautical  Sorv  tv  of  Gn^at 
Britain,  Sir  C.  Champion  de  CVespigny,  Pro- 
feaser  John  Perry,  T.R.S.,  Pkesideat  of  tho 
Institute  of  Electrical  Engineers.  Sir  J.  Crioih- 
ton  Browne.  Major  F.  C.  Trollope.  Professor 
D.  8.  {'apper.  Sir  V.  Kenneft  Bsrriiigton, 
Colonel  R.  E.  B.  Crompton,  R.E.,  Sir  Norman 
Lockyer.  Signer  Cardo«>  do  Oliveira.  First 
Secretary  to  the  Brassilian  Legation,  Signer 
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J.  C.  RadrqnK*^.  M.  Cli«>nnont,  tlii>  Bmzilian 
C'oasul.  3fr.  F  H.  iLiMor.  Mr.  K.  P.  Fnwt, 
Mr.  Pam  Singer.  Dr.  Uoviwtuu  Kedwood. 

Letters  of  ngret  «t  iiiRbttiij  to  bo  preaoitt 
wwB  i«ceived  from  Sir  W.  Crooken.  and  Sir 
D.  Solomnns. 

Aft««r  the  loyal  toaits  the  Cliainnan  pro- 
posed the  tout  of  "  T1j(*  Kopublic  of  the 
linite*!  Stat^^  of  Ilrazil."  ;uu1  in  ropiv  i-x- 
preiiscd  his  plea.surc  in  seeing  Uta.t  lii.s  iiinr 
tingniflhed  coontiTiiHui  had  alif^ted  ia  thi« 
oomttrv.  Tlx-  Brazilian  fjuests  would  always 
rpmember  it  with  gmti&cution  and  phde. 
What<>ver  rai^ht  be  the  future  prospects  of 
aarial  navigation,  ho  waa  oonfideiit  that  the 
nmno  of  M.  Santo«<  Dnmont  would  live  in  its 
hirtory  as  the  man  who  liad  navigated  a  flying 
diip  and  straight«n«d  ita  oonne  af^almrfc  and 
acrofw  the  wind.  (Cheers.) 

Mr.  R.  W.  Wallace.  KC.  in  proposing  "  The 
Naval  and  Military  Forc*^  at  the  Empire,"  re- 
marked that  hallooning  waa  peculiarly  adapts 
able  to  military  serviro  a';  n  means  of  observsi- 
tion.  He  connidered  thnt  M.  Santos  Duroont'n 
■inhip  would  be  of  oomidfltaUe  qm  in  war. 
The  time  would  prnb.iLly  cnmc  wln-n  we  should 
hare  not  only  our  Foot  Guards  and  our  Horto 
GuanlK,  but  our  Aerial  Goahla  »»  Wf\\. 
(Cheers.) 

Sir  C.  Cluimpion  de  Cr^apigpiy  responded 
for  tlie  Navy. 

Colonel  Templer.  who  replied  on  behalf  of 

till-  .\riiiy.  ninark><i  f!i;it  wlion  M.  Santos 
Dumont  oocompliiihod  his  journey  round  the 
£iff«l  Tower  the  weather  was  m>  unpropitions 
at  Aldersliot  that  it  Wiis  believed  to  be  im- 
pos.siblo  fi)r  him  to  do  it.  What  made  the 
feat  so  remarkable  was  that  M.  Santos 
Dnmont  actually  rounded  the  Tower  with  the 
wind,  rame  up  against  tin-  wind  and  got  (O  hlA 
point  in  the  time.  fCliorrs.) 

The  Chairman  m  "iji-oi^^sing  the  health  of 
the  gue.st  of  the  evening  remarked  that  thoy 
were  there  tlmt  niglit  to  celebrate  an  event 
in  the  histoiy  of  the  world.  To  science  there 
were  no  geogmphioal  boundatiea,  or  differ- 
enf  's  fltlitT  of  lanfZHa^c  or  of  customs.  (Hear, 
hear.)  The  man  who  was  victorious  over 
natural  ohatacles  waa  a  friend  to  all  humanity, 
but  none  the  less  were  tliey  ptoaaed  that  their 
illustriuus  guest  ht-lonj^od  to  a  nation  with 
which  the  British  uatiun  eiijuyed  ix>tiuiute  and 
cordial  friendship.  For  the  past  century 
afTonaiitical  students  had  tried  to  solvo  tlu- 
problem  of  how  to  steer  a  buUoou  ikguirtst  tiie 
wind,  and  a  great  amotmi  of  brain  power  had 
been  derotod  to  tho  qnettioB.   It  had  been 


left  to  M.  .*vinto<s  Dumont  to  Illustrate  by  hi- 
I    ri'inarkHble  and  daring  feal  tin-  >^i>hi(i(>ii  of  tJie 
problem.    Ue  felt  surt)  that  their  guest  was 
far  too  generoua  a  man  to  dtarogard  the  efforts 
of  his  prech-cessors,  and  that  he  would  give 
the  credit  which  was  clue  to  that  far-seeing 
and  niuatrioue  Frenchman,  Henri  Giffard.  who. 
in   I8.j1.  tried  to  navigate  %  ci^ip^haped 
Walloon  by  nieann  of  a  steam  engine  against 
,   the  wind.    He  would  also  recognise  thai  bis 
I  snooeas  mnoh  «tepended  upon  the  adranoe  in 
the  con-t nil  tioii  of  lij^lit  and  powi-rful  motors. 

It  wa^  unnecessary  to  dwell  upon  the  experi* 
mente  of  M.  Santoa  Dnmoni.  %Tin'4  previ* 
oiLsly  risked  Ina  life  in  experimental  tr  achines. 
having  btiilt  his  five  airships.  }i:n-in;'  bcon 
swip^uded  from  the  top  of  the  Troeadero 
Hotel,  nothing  danntod.  he  aeoepted  H. 
Dfut-rli's  rhallenge  of  £4,000  to  tlic  acromiut 
I  who  could  Diake  the  journey  of  four  miles 
from  St.  Cloud  to  the  Eiffel  Tower  and  hack 
in  half  an  hour.  Their  gin  st  obtsiined  the 
prisrc.  passing  round  flu-  KiiTil  Tower  at  1 
.  height  of  1,000  feet  above  the  ground  and 
I  within  a  ndins  of  40  yards,  and  oompleted  the 
journey  within  the  sp-^rificd  tinit^.  Ilr  had, 
with  generosity,  haade<l  oyer  the  money  to  the 
poor  of  Paria  and  to  thorn  who  had  helped  him 
in  eonatmoting  hia  airsliip.  The  feat  was  a 
milestone  on  the  onward  manli  of  tlw  world. 
They  admired  the  man  who  accomplished  it 
for  hia  suooessful  aeieotiiie  endearoor.  for  his 
spli'Tidid  eourajiP  ;  and  lie  wou!<l  a^-sure  him 
that  not  only  tliof  in  tiiat  room,  but  the 
whole  British  pt  oplo  earnestly  hopod  that  his 
future  efforta  might  be  crowned  with  sum.s- 
Whon  tho  n!m!o«  of  !iir<ny  of  those  who  had 
ocrupie<l  prominent  po.<utions  in  the  world 
should  have  been  long  relegated  to  oblivion, 
then'  was  oiif  u.inic  tliat  would,  at  all  events, 
be  remembered,  tliat  wa«  that  of  M.  Santos 
Dumont.  (Cheers.) 

Wh(>n  M.  Santos  Dumont  roso,  tho  enthusi- 
a.stic  reception  accorded  to  iho  aoronnnt  who 
has  "  given  wings  to  the  petroleum  motCHr." 
wfll  be  long  remembered  by  those  who  had 
tlio  privilege  to  be  a  gtiest  that  evening  In 
replying,  M.  Santos  Dumont  thanked  the  pro- 
moters of  the  Aero-dub  for  having  kindly  con- 
ferred on  It  m  tht'  titit'  of  lionorary  founder 
member  of  the  Aero-<^'lub  of  the  United  King- 
dom. He  reminded  the  company  tliat  he  was, 
I  for  tho  moment,  tho  only  membw  of  the  Aero- 
rif.b.  fT.au^hter.)  Hf  hoped,  howovi-r.  thai 
ho  should  not  occupy  this  voLitary  position  for 

ilong.  Hie  syinpathatJo  rectptiun  bo  had  mat 
with  in  London  would  enoonnigft  him  to  retnni 
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to  London  in  a  few  uionUui'  time,  aftor  his 
Mitel  TCyas6  from  Franc*  to  Conie».  (CSiefln.) 

He  should  then  hf  happy  to  mako  sorno  trialn 
in  a.  stoerable  aii^hip  above  London.  (Loud 
ciie«rs.)  In  drmking  to  the  healtli  of  the  Eari 
of  Dundonald,  who  did  thom  iHp  honour  to  pre- 
side at  thi^i  inaugural  bunquet.  he  drank  to  the 
health  and  prosperity  of  the  memberH  oi  the 
Gnh  pwBont.  to  those  who  wen  obMntk  and 
aI>o  to  the  great  British  nation,  which,  nftrr 
gaining  the  empire  of  the  aeas,  already  aiipired, 
thnnkn  to  their  initiative  to  the  empire  of  the 
air.    (Loud  tlieors.) 

Mr.  C.  F.  R<j1!-  rnyVu^,]  to  thi-  toast,  pro- 
posed by  M.  SantoH  Duinunt,  and  said  that  a 
idea  waa  iireralent  that  the  sport  ef 
biilfi  iiiii'!^  was  iiftoiidfd  witli  nn'rtt  danger; 
but  during  the  time  the  Paris  Exhibitian  wa« 
open  600  afloenta  had  heea  made  iriyioiit  a 
atam^e  mishap.  (Cheers.) 

The  toasts  of  "  the  visitont "  waa  proposed 
by  Major  F.  C.  Troilope  and  responded  to  by 
Sir  J.  Grichtoa  Brmme.  The  toaat  of  "  the 
Chainnaa  "  eondoded  the  fwooeHlings 


Meetings  of  the  Permanent 
Intematioual  Aeronautical 
Commission. 

TBAmLATBD  BT  H.  A.  B. 


At  tho  nip<'tintr  »t  th»>  Tnvtjtuto,  of  the  IHth 
of  July,  tlie  (Joiuniuisiou  camud  by  acchuuar 
tion,  Cbmmandani  Renard'a  proposal  to  for* 
ward  tlu'ir  cont;r.it<dations  to  M.  Santo<< 
Dumoot  on  his  remarkable  experiments  of  the 
12th  and  lath  of  Jnlj. 

The  sttb-oommittee  ef  "  Asphyxiation  hy  Im- 
piire  Hydropr«»n  "  report <v1  tliat  the*  experi- 
ments on  animoin  at  (.huliiiti  cuuliruuid  the 
action  of  impure  gna  as  a  cause  of  paralysis. 

Tlio  siib-oommittee  of  "  Aeronauts' 
Liooiues  "  reported  they  irore  concluding  the 
fcmmdaliioa  of  a  acjmme  which,  iriiUa  vaipoot- 
ing  the  Uhvtky  of  aenmaota,  would  Uheially 
Bafeguord  the  public. 

•M.  Moureaux,  of  the  Magnetic  Stafi  at 
¥aA  St.  Manr.  had  laid  before  the  sub^m- 
mittee  of  "  Bnllnon  Bonrinfls "  .1  method  of 
magneticaily  locating  the  belloon  up  to  about 
So  kilometras.  by  meaanring,  at  SO  Beconds, 
the  dtx'lination.s  and  inclinations.  Height 
does  not.  alFfct  this  nii'thod  of  moosurement. 

M.  iLe  Comte  de  la  Valette's  method  of 
geognphkMl  detenninatiott  hgr  a  noogpitkm  of 


I    eluirat*teristie  figure-types  of  the  cootitrv ,  is  10 

I  be  called  '^Topomaaey;  "  the  Hgnra-types  ob- 

'  Herve<l  and  represented  in  the  dictioimn-  will 
be  railways,  waterooursea,  roads  and  foresta  in 
groups  as  they  ocemr,  and  for  Flaaoe  Ibete  will 
be  from  2,000  to  2.S00  ohMTVationA  which  will 
furnish  a  determination  or  map  of  locadity  at 
I  about  ever>-  10  kilometres.  The  signs  made 
I  uae  of  to  repreaent  the  abovo  figure-typea,  lafl^ 
ways.  t  tc.  in  theao  detewninationa.  are  few 
and  simple. 

At  its  lateot  meeting  the  Permanent  Tnter- 
national  Aeronautical  Coountsuon  adopted  the 
schoino  of  n^^tjliit-Ion^  <wnt  iif  to  it  hv  its  sul)- 
oomraitte©  of  "  Aeronauts'  l^ic*!U.ies,"  and  it 
listened  to  the  legal  report  on  thoce  regpdap 

tions  of  M.  Laurons  de  la  BaitOf  advising 
counsel  to  tho  snb-oommittee. 

The  object  of  the  suh-conunittee  was  to  in- 
duce a  number  of  Go\'enunents  to  uniformly 
repidiito  lu^rial  navi^jafion  on  a  basis  libcnd  to 
aeronautical  development.  CVyntrorersies  as 
to  the  national  or  international  character  of 
the  resolutions  have  been  met  by  M.  Ijaurana 
de  la  Barre  by  his  dividing  the  resolutions  of 
tlie  sub-committee  into  two  schemes,  tho  one 
of  a  proposed  international  charoeter  to  eu- 
h(K)v  pri'K  iph-^,  the  othor  of  a  nationnf  chnrnr- 
ttr,  wiucli  is  offered  to  other  countries  as  a 
type  of  complementary  regolaticiu. 

Tho  Police  and  Public  Safety  Regulations 
in  force  in  every  country  have  been  reserved ; 
in  any  country  in  which  bis  license  confers  it, 
a  licenced  aeronaut  is  to  have  equal  lif^ta 
with  the  Uronsfd  aerona>itc  of  tliat  country — ■ 
this  ia  to  be  a  general  meoi^ure  ;  in  oonduuon, 
the  obligBtory  chanmter  of  a  Uoenaew  for  tlie 
oontracting  Staiea,  haa  been,  defined. 


The  International  Balloon 
Ascents, 


In  September,  October  and  November. 

inten)ati(  nal  balloon  ascents  took  place  in 
Austria,  France,  Germany,  and  Russia.  The 
most  noteworthy  results  appear  to  have  been 
attained  at  M.  Teisserenc  de  Bort's  Observa- 
tory, at  Trappes.  where  the  highest  altitudes 

were  ricordcd.  On  September  5th.  in  a  night 
ascent,  a  hfligbt  of  14,178  metres  waarsaelied ; 
th.ii  t<-iiipiTaf  uro  011  thf>  ground  was  5** .6  C,  at 
tho  extreme  height  it  was  — 56o.2  C.  On 
Ootoher  in  the  night  ascent,  the  height 
I  was  14,600  motrsa.   Tba  tempemtnre  on  tim 
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ground.  8^.1  C,  «t  \h»  extreme  hei^^t  —88^  C. 

In  the  day  ascent,  tho  li<>ifUit  was  13.150 
metren,  the  tempontiire  on  tho  ground 
at  Ute  extreme  liMgiit  — 53^.  On  NoromW 
7th.  in  a  ox^t  aeoeni,  the  height  wm  lS,2iOO 
metres,  the  temperature  on  the  ground  was 
20.4,  at  the  extreme  hei|^t  — <i2".  At  Berlin, 
on  the  same  day.  an  altitude  of  12.010  metns 
was  attatm-d.  TJio  tompcnitun^  oo  the  ground 
wa«  6^^,  at  tho  extreme  height-  —68^.4.  A 
manned  baUoaa  lesring  Berlin  attaiMd  a 
height  of  l.lOO  metres,  and  ezpenenoed  a 
wind  velocity  of      kiloroetroK  an  hour. 

It  is  officiuiiy  announced  that  the  ascents  of 
manned  and  mimamwwi  baOoons  wilt  be  ooo- 
tinued  during  1902,  tlif  rlafo'i  proposed  bping 
the  fint  Thursday  in  each  month  excepting 
Jannarr.  when  the  Moood  TliiTndfty  is 
selected.  A  meeting  of  the  International 
AemnatitirjU  rf)mmitt«»e  will  bo  held  next  year 
in  Berlin,  when  questions  relative  to  tho 
aaeeata  will  be  dinniMed. 


NOTES. 

The  Aeronaulloid  ExUbite  at  the 

Reaeot  Automobile  Exhibition  in  Paris. 

—At  the  Automobile  Exhibition  held  at  the 
Grand  Palais,  in  Paris,  in  December  last,  there 
were  twveimi  aflronautieal  exhilnts  eridendng 

tlit<  ftlliaiuo  wliicli  i  'f:rrnvin^  tip  between 
automobilism  nnd  iteronautica.  Prominent 
amongab  the  objec  ts  of  aerial  intereat  waa  M. 
DeutHch's  steerable  bnlloon  the  "  ViH.-  d.' 
Paris  "  in  the  Grand  Nuvf>.  A  triiJ  of  this 
balloon  is  promised  for  next  spring.  In  the 
OupiUa  Hall  of  the  Palais,  was  the  car  of 
Colonel  Rennrd's  historical  balloon.  "Hie 
Aero-Ctub  illustnited  by  pictures  tJie  nature 
of  the  ftttempt  to  tmverse  the  MeditemUMBa 
by  Count  dc  '  i  ^'  n  x,  uml  tlu'  cro'^siinp  of 
tho  Alpa  by  Mr.  Henry  DeuUtcb.  An  ex- 
hibit of  great  ideatffie  intereat  was  th»  havo- 
metric.  thonnometric  and  hygrometrio  rMOvdl 
of  observations  mode  at  great  nltitudos  with 
ballons-sondcs  by  M.M.  Bi^tni^un  and  Her- 
mit* dorini;  the  past  10  yean,  bi  an  article 
on  thf'sf'  historic  records  by  M.  .Aim/',  in  tho 
Ntw  York  Herald,  be  points  out  that  a  glance 
at  some  of  the  tiiemovpetrie  eharts  on  vieir 
was  sufficient  to  produce  a  cold  shiver.  The 
record  is  held  by  the  ascent  of  the  aerophile 
on  February  18th.  1897.  in  which  the  memar> 


I  able  tempenit<ir»  of  —66  dcgrcee  waa  regia- 

tiTinl.     Tli.iii^'li  human  ii<r<)n;iiif >  cm  nr-vpr 
expect  to  experioncHo  the  temperatures  regis- 
tered by  the  reoording  instnmenta  of  the 
ballons-sondos.  sta  the  limit  to  human  endur- 
ance to  the  conditions  of  rarefaction  seems  to 
bo  some  seven  miles,  yet  at^ronuuts  who  malcc 
hifth  aaoenta  oxperienoe  raJBdemtly  low  tern* 
ppniturps  t«  mnke  tlie  h<inting  apparntus  of 
M.  Jaciiuea  Balkan  very  valuable  to  aeroaaata. 
Aa  M.  Mmi  polnta  out  m  An,  heat  b  ob> 
tainod  vithoat  fire,  and  oooaequently  danger 
by  means  of  this  well-known  action  of  water 
1  otk  quick  lime.      The  ooostaiit  existence  of 
I  onrrenta  in  diverae  dinotiom  at  differant  lewis 
of    tho    .ittTiosphoro     h    m-inifo-^t  ttl    hy  thf> 
I  ascents  of  the  unmanned  ballooti^i.    In  the 
I  worda  of  M.  AimA,  who  haa  for  years  pointed 
the  possibilities  of  aerial  navigation  by  iii«'ans 
I   of  diverse  currents,      "The  winds  ore  the 
moving;  side  walks  of  the  atmosphere,  wldoh 
offer  us  gratuitously  their  platforms  supei^ 
posed  and  crossed  ad  infinitum.    Instead  of 
continually  proceeding  against  the  cunnents  of 
the  air,  it  will  be  occnomioal  and  indiapenaar 
'   hlf  to  t.tkt>  julviuitago  of  tlum  as  much  aa 
po^ible,  according  to  Bacon's  principle.  One 
triumpba  ovw  nature  only  by  obeying  her 
laws." 

A  w<>ll-arranged  and  instructivr*  exhibit  was 
tliut  of  tho  Aeronautic  Club,  which  showed 
some  very  striking  oKamplea  of  progreea  in  the 
accessories  of  balloons  ;  for  inst.nnre,  thero  wan 
a  primitive  car  illustrating  tho  condition  of 
balloon  indiHtry  10  years  infei^.  Beeide  thb 
was  the  iiio<Torn  (-.ir  <'fnitainiii<;  siioh  Itixtrries 
.  as  scats,  drapingi»,  and  carpets.  There  was 
'  also  an  exhibition  of  the  instraments  of  pra- 
dsion  which  are  Indispensable  to  every  aMto> 
naut,  including  a  mnp  of  the  terroatrial  region 
below  the  balloon  on  its  movable  tablet.  A 
glaaoe  at  this  map  and  at  the  earth  tella  the 
aeronaut  the  direction  of  the  wind  at  every 
instant.  Other  objects  of  interest  were  M. 
Bord<*o  atatomope  which  records  the  least  up- 
ward or  downward  movemi-nt  of  'lir  iiPTOstat, 
and  bis  aerial  field  glass  which  permits  balloon- 
ists  to  oihserre  the  horiaon  aoonistely.  Two 
popular  exhibits  were: — 1.  The  ohronograph 
used  to  take  the  time  of  tho  m*>momble 
journey  of  M.  .Santos  Dumont  round  tho  Eiffel 
Tower  on  Ootober  19th.  S.  Hie  compam 
needle  suspended  to  the  oar  of  tho  Santos 
Dumrat  No.  6. 

M.  Santos  Dumont's  Plans. Tin  next 
item  in  M.  Santos  Domont's  programme  is  a 
trip  lo  CJoraioB  from  Uonto  CSario  in  hia  new 
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oaTigablo  NilTo^m  No.  7.    Tbe  new  airship  is  | 

50  yards  long,  bein^  in  yanls  longer  than  the 
No.  6.    The  tiiais  wiU  commence  directly  tho  i 
shed  trbieh  is  being  eonsimctod  for  him  hy 
the  Prince  of  Monaco  on  the  sea  shore  Is  com- 
plptod.    nip  gato^  of  this  sliod  arc  "jO  fw't  in  I 
heiglit,  aud  the  ireeo  on  lite   boulevard  in  I 
flroot  been  been  remoTed  to  Mow  of  free  Mat  | 
for  the  balloon.    Tlio  hydrogen  pliint  hns  been 
inetalied.      When  fully  equip[wd  the  No.  7  . 
bellooa  will  eventually  Iuto  two  moton^  fore 
and  aft,  of  45-horse  power  each.    During  the  | 
first  few  weeks  of  his  stay  in  the  south,  M. 
Santos  Dumont  will  make  several  trips  over  , 
tbe  Baf  «f  Monaoo  in  tbe  No.  6  baUoon.  It 
is  rumoured  that  at  first,  with  tho  Xo.  7 
balloon,  tbe  old  motor  of  20-horse  power  will 
be  naed.   Hie  adviant^ge  of  vaing  the  li^^ter 
motor  with  tbe  new  and  larger  balloon  is  that 
it  oonld  cnrry  an  'ampler  quantity  of  petro- 
h?um.    Tht>  20-horw  power  motor  would  pro- 
pel the  ^rship  at  a  fair  apeed.    The  tMl^t 
of  the  45-hor8e  power  motor  already  built 
is  173  kilogranmee.     It  is,  howoTer,  to  be 
hoped  th«t  M.  Santos  Dnmont  will,  at  an  early 
date,  avail  himself  of  the  greater  horse  power  i 
«o  that  hp  may  be  able  to  combat  higher  winf! 
forces  than  he  lias  hitherto  done,  and  thus 
ahow  a  atfll  more  dedded  adfaaoe  in  umgating 
a  balloon  npnin«?t  the  wind  than  Ikt?  hf(>n  indi- 
cated in  his  experimenta  tbis  summer.    It  in 
now      mofo  impOTtant  for  the  devatopmeot 
of  aerial  nairigatkit  to  jnstitute  a  series  ot 
quantitative  experiments  in  moderate  winds 
even  if  only  short  journeys  are  involved  than 
to  tmdertake  long  joomejra  in  ealm  weather, 
the  poRsibilitio^  f>f  ivlii'fh  will  not  he  doubted 
after  M.  Santos  Dumont 's  recent  expenmemts. 
H.  Santoa  Dtunont  has  promised  to  retvn  to 
London  after  his  trip  to  Corsiea*  and  on  hia 
navigable  balloon  to  make  a  journey  round 
St.   Paul's  Cathedml,   thougli  he  iiomewhut 
dreads  tlie  telegraph  wines.    Whether  or  not 
he  acttially  performs  thi^  atrial  journey,  his 
»eoond  viait  to  London  will  be  mo^t  welcome. 

The  £40.000  Prize.—  The  authoriUes  of 
the  St.  Lonia  Worid'a  Pair  have  aanovnoed 

that  they  have  decided  to  offer  to  aeronants 
next  year  a  pri7:r  of  £40,000  for  the  successful 
working  of  a  steerahle  balloon.  This  tempt- 
ing offer  will  go  fn  to  intennfy  tbe  aeronauti* 
oal  movement  that  h  ushering  in  tho  ♦n  s  Titi<'th 
century,  and  the  present  year  should  be  one  of 
the  meet  intenae  interest  to  tho  aeronaatioal 
studt  nt.  It  is  to  be  hoped  that  some  of  tho 
ainhipe  that  are  being  built  in  this  ootmtiy 


will  bo  completed  in  time  to  take  part  in  tbe 
Si.  Lonia  oonq^tition. 

Aerial  Wireless  Telephone.— The  Daiiy 
Mail  xeporta  that  M.  Dwretet  has  invented 
an  appamtas  enabling  aeromiuts  to  remain  in 
communiotttion  in  the  air.  The  invention  is 
a  wuelesB  telephone  which  is  oanried  in  the 
balloon  and  whidi  ilispcn'i»:'s  with  the  motallic 
connection  with  the  earth.  M.  De  Fonvielle 
has  pointed  out  that  if  the  uistnimeBt  wera 
fitted  to  a  sttv-mblo  balloon  the  scientific  com- 
munion on  the  Eiffel  Tower  wntiM  bt>  ublo  tn 
transmit  orders  to  the  aeronaut  directing  him 
to  go  east  or  wost,  to  riae  or  to  deacend,  at 
pleasure. 

Aerial  CnrrentB. — The  advantage  of  He- 
leoting  favonrable  aerial  currents  in  balloon 

voya^'t's  was  t'xeinplifiod  in  one  of  ^fr.  Cliarles 
Rolls'  recent  ascents.  On  September  24th, 
1901,  he  ascended  fnm  the  Crystal  Fahee  in 
company  with  Ifr.  IVank  Butler  and  Miss 
Biitlt^r  in  a.  very  gentle  breeze.  Starting,  at 
4  p.m..  in  the  direction  of  London,  according 
to  the  donds  and  smoke,  the  aeronaote  es- 
ptK'tt'd  to  sjiil  into  the  hoart  of  London,  whf>ro 
they  would  have  had  to  descend  owing  to  their 
shortness  of  ballast,  and  they  were  just  pre- 
paring for  a  chimney-pot  descent  when  th^ 
found  a  contrary  current  which  took  them 
nearly  over  the  Palace  again,  enabling  them  to 
find  a  nnall  pieoe  of  green  (oallad  Lee  Green)» 
in  which  they  dropped  jost  before  darii,  baring 
u<!«d  all  their  ballast. 

The  Attempt  to  Cmms  the  Hedi- 

terranean  in  a  Balloon  — Although  Count 
De  La  Yauiz  and  Iiis  companions  failed  to 
cany  ont  their  projoct  of  erossing  the  Medt> 
tennnean  in  a  balloon,  the  voyage  was  by  no 
means  without  intirot.  having  lasstcd  forty- 
one  hours  and  hve  minutes,  thus  beating  all 
reoord«  for  the  length  of  time  in  the  air.  The 
experiments  witli  regard  to  tlie  possihility  of 
deviating  the  course  of  the  balloon  were  abso- 
lutely conclnaire.  and  time  is  now  no  dbuht 
j  that  with  the  Herv4  apparatus  it  ia  poeaihio 

to  r<'main  in  a  balloon  over  the  open  sea  for 
several  (lays.    Count  Henri  de  la  Vauix  in- 

'  tends  to  renew  the  esperimenta  with  still  more 

{  perfect  appantna. 

,  The  Scheme  for  Croesin^  the  Sahara 
I  In  a  ftUlocni.— Captain  Oebnrean,  of  the 

French  engineers,  has  devised  a  bold  scheme 

for  the  crossing  of  the  Sahara  in  a  balloon. 
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He  has  made  a  special  study  of  the  proviulin>» 
wind  in  that  region,  and  according  to  Jus 
calculations,  a  balloon  starting  from  the  south* 
west  of  Tnnis  might  be  borne  at  the  rate  of 
20  ki!onii'*rP<5  an  hour  to  tho  south-west  <!f 
the  :djU;ara  in  about  five  days.  CapUuu 
Deburenu  promMM  to  make  eTTftogementa  for  a 
journey  taking  12  days ;  and  as  a  remotly  for 
the  gradual  loss  of  gas  during  the  trip  h<3 
would  use  tlie  ordinary  guide  rope  and  would 
cany  a  reservoir  containing  1,200  litres  of 
water  wlnVh  would  work  .uitoniatically.  By 
means  of  on  ingenious  contrivance  a  certain 
amoont  of  the  tmter  aocamuLitod  uroold  be 
let  out  whenever  tho  balloon  approached  the 
ground,  and  relieved  of  the  weight  which  had 
drawn  it  down,  the  balloon  would  ascend,  until 
a  farther  eaoape  of  ff»  again  aani  it  towaxda 
the  gremid. 

The  Mloon  in  War.-  Mr.  Eric  Stuart 
Broee  will  read  a  paper  befoie  the  Sooiely  of 

Arts  on  the  subject  of  the  Balloon  in  War  on 
Wednesday,  February  I9th.  ^  p.m.  General 
Sir  George  Higginson,  K.C.B.,  will  take  the 
chair. 
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NOTICES 

OF 


At  a  meeting  of  the  Coiinoil  held  Kt  the 
Society  of  Arts,  John  Street,  Adelphi,  on 
March  11th,  1902,  the  following  gentlemen 
wera  elected  members  of  the  Society:— 

Mr.  Mabx  Babb. 
Mr.  Thomas  Fbazeb. 

"Mr.  William  Oi-y. 

Mr.  Hekhekt  Fethkbston  Lloyd. 

Mr.  F.  N.  Mbazskk. 

VLt.  Albxandbb  Smabt. 

Mr.  B.  Lawvbmcb  Swimbubmb. 

Mr.  Pbtbb  Williams. 

The  next  General  Meeting  of  the  ASro- 
nautical  Society  of  Great  BritidD  will  take 
place  in  jQly»  particnlars  of  which  will  be 
dnly  annomiced. 


ANNUAL  SUBSCRIPTIONS. 
The  Annual  Subscriptions  to  the  Aero- 
nautical Society  were  due  in  January  last. 
Those  Membem  who  have  not  yet  paid 
their  Annuel  Subscriptions  are  requested 
to  forward  them  to  the  Honorary  Secre* 
tary,  19,  Campdon  ITonsc  Road,  Kensinp;- 
ton,  London,  W.  The  attention  of  those 
Members  ia  called  to  Bule  IVa.,  which 
states  that  the  privileges  of  Members 
extend  only  to  those  who  have  paid  their 
subscriptions  for  the  current  year. 

BCIBliTmC  BALLOOK  ASCENTS. 

It  is  the  intention  of  the  Council  of 
the  Aeronautical  Society  to  arrange  some 
Balloon  Ascents  for  strictly  scientific 
purpotieu,  and  an  ascent  will  be  made  this 
snmmer  for  the  purpose  of  investigating 
the  direction,  strength,  and  thickness  of 
aerial  currents  encountered  during  the 
voyage,  a  research  wliich  is  of  paramount 
importance  to  the  iJrogress  of  Aerial 
Navigation,  whether  its  ultimate  solution 
is  to  be  accomplished  by  the  body  that  is 
heavier  than  air  or  lighter  than  air.  The 
Council  arc  fortunate  in  having  secured 
the  co-operation  of  so  eminent  a  meteoro- 
logibl  as  Mr.  Chailes  Harding,  F.K.Met. 
Soc,  who  has  had  past  experience  in 
scientific  investigations  from  balloons,  and 
who  has  kindly  consented  to  take  the 
necessary  observations. 

Due  notice  will  be  given  to  Members  of 
the  Society  as  to  date  and  plaea  of  the 
ascent. 

INTBBNATIONAL  KITE  COMPE- 
TITION. 

There  will  be  nn  International  Compe- 
tition for  the  Higliest  Kite  Flight  under 
the  auspices  of  the  Aeronautical  Society  of 
Great  Britain,  in  1903.  Farther  particn- 
lars will  be  shortly  announced. 

EBIC  STUABT  BRUCE, 

Hmomrjf  8§ertiar^* 
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GENEHAL  MKHTlNCi. 

The  Jiecood  meeting  of  tho  So<iksion  of  tho 
ASrORRtttical  Society  was  h<»ld  at  the  Society 
of  Arts.  John  Stiwt,  Addphi,  on  Tii'yidiiy. 
)f;mli  11th.  1901.   Sir  HirMU  Maxim  in  the  j 
chiiir.  ' 

The  HononiTy  Seeretaiy  read  th*  Hintite!) 

of  tho  !  i^t  iin  otin^  and  also  a  letter  received 
from  tlie  (ierman  AinW'isatlor  expro*;«:inc:  to 
tlio  Council  his  ff&tii  regret  tJiat,  owing  to  :» 
pravioiw  engagement  he  was  prevented  from  | 
finfni:  pr  -s^Hit  on  the  oocadoii  of  the  prewnt 
nuM'ting. 

Hie  Chairman:  Mi^  l'ilchi>r,  who  is  an 
honorary  n»*mhfr  of  our  ScK-iety  and  sister  of 
Mr.  Perry  Pilr  hpr,  who  lost  his  life  in  making 
experiments  with  a  view  of  navigating  tlie  ! 
»in  hiM  presented  to  our  Sooiety  all  the  photo- 
gmphs.  not  f»- books,  lant-em  slidos  and 
apparatus  which  the  late  Mr.  Pilchcr  loft,  and' 
I  auggeAt  a  ^'ote  of  thanks  bo  sent  to  Mias 
Pildter  for  her  Idndneea  in  thia  direction. 

\Vo  have  rtTiMvotl  a  fonntinnication  from  the 
St.  Louis  £xliibitioa  which  our  Secretary  will 
now  read 

The  Honorary  Secretary   then   rend  the 
following  rommuntcsitioii  from  the  Directors  j 
of  St.  Louis  Exiiibttion:  — 

It  haa  heen  fully  and  findly  determined  on 
tlie  part  of  the  officers  of  the  Exposition  to 
have  a  tournament  of  airship<5  and  an  aerosta- 
tic congress  at  the  World's  Fair  in  IJKfl.  In 
order  to  8timulat«  inventora  aloim;  tliia  special 
lino  of  experiment,  prizes  ri>r.rrrp.itin)i;  l?'X).Onn 
dol».  will  be  offered  for  the  most  successful 
contestants.  In  view  of  the  remarkable  re- 
sult.s  Attaine<]  by  M.  .Santos-Dimiont  at  Paris 
Last  yenr,  wfien  he  mado  a  thirty-minute  trip 
around  tiio  Eiffel  Tower,  having  his  airship 
Mmler  control  daring  the  entire  journey,  the 
romitif;  fonrnamt'-n*  in  thr>  lin.'  of  prr^ffross. 
It  is  the  desire  of  the  officers  to  achieve  better 
renuita  thpn  thoaa  of  Santoa  Dumont.  and  for 
that  reaaon  the  prise  ia  made  a  moai  liberal 
one.  ' 

When  tho  classification  of  exhibits  was  pre-  ; 
pared  by  Mr.  Frederick  J.  V.  Skiff •  DIreoter 
of  F'xhifiit'5.  he  i»icludo<l  in  the  Department  of 
Transporta,tion.  in  Group  77,  four  classes  of 
ezfaibiti  relating  to  aerial  navigation.  Chiaa 
4R1  relates  to  balloon  cooAtruction ;  fabrics, 
varnish,  cars,  valves*,  netting,  cordapre.  ap- 
pliances for  stopping  bniloons,  such  as  anchors 
and  grapoels,  the  generation  of  hydrogen  and 
other  licht  ^a-ses.  captive  bniloons.  Class  4^*2 
rehitcs  to  aerial  voyages,  the  use  of  balloonA 
for  tho  atndy  of  the  Atmoaphera.  air  cnrrenta. 


clouds,  temperature  at  great  heists,  optical 
f^enomenA,  ete.,  drawings,  mapa  of  jonmeya, 

diagnims,  photographs.  Cla^s  483  relates  to 
military  ballooning;  military  captive  balloons 
and  their  aooessoriea,  winding  dmms,  trans- 
port wagons,  apparatus  for  iiiflatjon.  Class 
4H4  relates  to  aerial  navigation,  dirigible 
balloons  and  guiding  apparatas,  flying 
machines,  screw  propellers*  aiSroplaaea  and 
p.ir.u-htitt'-i.  Tilt'  fourth  da^s  mentioned  i<i 
the  ouc  having  a  particular  public  interest  at 
the  present  time. 

It  was  early  recognised  by  the  officers  of  the 
Expo--lii(m  that  the  navi>;afion  of  tho  air  i- 
one  of  the  great  problems  for  scientific  .solu- 
tion, and  that  this  Exposition  would  not  fulfil 
ifes  duty  to  the  world  unless  it  lent  its  en- 
i-oiirageniont  and  furnished  an  opportunity  for 
thos©  who  are  skilled  in  this  difficult  science 
to  demonstrate  the  results  of  their  endeavoora. 

The  oxp.'ritnont  of  M.  Snnt<>'*-T>iimont  hn-? 
set  tho  invent<>r<i  to  thinking  anew  upon  this 
most  interesting  problem,  and  the  tonmit- 
mont  at  the  coming  World's  Fair  will  ho  one 
of  tho  most  novel  in  historA'.  A  cablegram 
from  London  .says  that  Sir  Hiram  8.  Maxim, 
tho  American  inventor,  has  expressed  himself 
as  being  willing  to  expend  1(10,000  dols.  in 
addition  to  the  large  sums  he  haa  already  laid 
ont  in  experiments  in  aSrul  BaT%ation  to  win 
in  the  coming  cottteat.  if  assured  that  tho 
prize  will  he  as  large  as  announot^d.  In  reply 
to  this,  President  Da\nd  R.  Francis,  of  the 
Louisiana  PiirciuLse  Exposition,  is  quote<I  as 
follows:  "Sir  Hiram  Maxim  wilf  receive  .'ill  ttic 
assurance  he  desires  witen  the  oooumttee  on 
aerial  ekperimenta  ba^  crystalUxed  the  pbin  for 
the  contest.  If  be  abides  by  the  conditions  of 
the  competition  and  invents  an  airship  that 
will  obey  the  direction*  of  an  operator  in  mid- 
air, as  well  as  develop  speed,  he  will  V  en- 
(Itlcd  to  Ix^  a(]iiiil;:od  a';  a  renl  contostant. 

"  The  total  sum  of  IW.OUO  dols.  has  alroedj 
been  set  aside  by  the  exeoutave  committee  for 
the  purpose  of  defraying  tho  expense*  of  the 
propose<l  Herisd  tournament.  Of  this  siun 
100,000  doLs.  will  constitute  the  award  for  tlio 
nnocessful  operation  of  a  craft  in  tlie  air, 
.10,000  (loh.  will  be  dovoiod  to  prr>minms  for 
races  between  airships,  and  50,000  dob  to  de- 
fray the  expensaa  of  the  oompetition.  We 
have  openetl  oorraapondenee  wiUi  noted 
experts  in  aerial  science,  and  the  entire  matter 
of  suggestion  with  refer«>nce  to  the  mana^- 
ment  of  the  oonteet  wiU  eome  fram  that 
authority." 

Secretary  Water  B.  Stevens,  of  the  Exposi- 
tion Company,  says:  ^The  reoommendation 
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of  Din^rtor  of  Exhibits  SklfT  on  tlit»  subjort  of 
Uie  airsliip  cout4>st  Jtas  bt^u  unqualifiedly  on- 
doraed  by  the  entire  Exeeutm  CommiUee. 
Nothing  in  tho  way  of  a  8Ugg«f(tion  for  Ul 
oxfM>^iin)n  fonturo  has  reoeived  suidi  inunedUite 
Hiul  strong  approval," 

The  Execative  Committee  of  the  Bzpomtion 
1ms  appoint<Hl  an  a  sub-committtH)  in  charge 
of  the  toiiriianit'iit  and  congress,  !Vfr.  Charif'; 
W.  Knapp.  proprietor  of  the  "  St.  I^uis  Ue- 
pabKe."  aad  Nathan  Fnmk  repreflenting  the 
"  St.  T.oiii<*  Stjir."  This  Kub-conimitt««  h;i.< 
invited  Prof.  S.  F.  Laagley.  S^crettuy  of  the 
Smithaontan  Lutitulaoii  of  Waflhington^  D.C. 
and  Mr.  Octave  Chanute,  of  the  Weetetn  Society 
of  Enginwrn  nt  Chicago.  distinguished 
acieutistii.  who  have  devot«d  much  attention 
to  aSnwtatiea.  to  Tint  Stw  Louis  for  a  oonfer- 
en(i>  upon  tlu»  subject  of  the  aerijU  toumar 
meat  and  aerost«tio  congress  »t  the  World's 
Wr.  At  this  conferenoe  rules  for  the  event 
will  be  determined,  and  a  proper  division  of 
the  L'OO.OW  rlols.  will  bo  dt<ide(l  upon.  It  is 
also  probable  that  they  will  recommend  for 
appointment  a  chief  of  the  alSroatatie  diaptaj. 
The  following  is  tlif  letter  aclJreswd  to  Prof. 
Langley  and  Mr.  Chanute  by  Director  of  Ex- 
hibits Skiff : 

*  At  a  meeting  of  the  Bseontivv  Oommittee 
of  tho  Louisiana  Piircliaso  Elxposition  Corn- 
puny,  it  was  determined  to  reoouunend  to  the 
general  Board  of  Dirootors  of  the  Corpontion 
that  a  OMigTMS  of  aerostatics  be  called  and  an 
aerial  tournnnn'Tit  be  held  during  the  Inter- 
national £xpo!>iLioa  at  St.  Louis  in  19U3,  and 
a  hurge  sum  of  money  ivaa  tenlativeif  appro- 
priated to  defray  the  expensf  s  of  thi>  congress 
and  tournament  and  to  cover  the  prises  that 
it  is  intended  to  offer. 

"  Th«  Pieeident  of  the  Ezporition  Company, 
who  i<4  Cliairman  of  the  Ex(H>utivo  Conuniltoc. 
appointed  a  special  committee  of  two  on  the 
plan  and  scope  for  the  congress  and  tourna- 
ment, the  membera  of  the  committer  being 
Mr.  Charh's  W.  Knapp  and  Mr.  Xuthan  Frank. 
At  the  request  of  this  special  committee  and  with 
tlie  ap|MN»val  of  the  Pieeideat.  I  beg  to  aak  if 
U  will  be  ooDvenieni  and  agreeable  to  yon  to 
visit  St.  liouis  at  an  early  date  for  tho  purposo 
of  conferring  with  this  special  committee  ?  " 

The  annooDoemeni  that  sixli  a  liberal  ram 
would  be  set  aside  for  the  encouragement  and 
experiments  in  uorial  navigation  has  stirred  up 
a  very  lively  interest  in  the  science,  and  many 
inqttiriM  ha^  been  iwieived  by  mail  and  wire 
at  Exposition  lifailquartors.  Secretary  Stevens 
reports  that  it  is  possible  there  will  be  at 


I  a^t  100  enttiee  representing  not  len  than  ten 

cHjiintries. 

TIm^  C'kaikma.v  :  It  is  not  strictly  true  that  I 
offered  to  spend  a  hundred  thousand  ddbn 

on  exprriiuontin^  for  tho  St.  TjOiHs  Exhibition. 
I  saw  it  iu  the  p;^ers,  and  they  have  written 
to  me  on  the  snbject,  and  I  may  tell  tlwm  no 
one  had  been  authorized  to  mako'  Sticb  ft  state- 
ment. Nevertheless.  I  may  spend  some  largo 
sum  of  niuii(>y  in  experimenting  before  that 
lime<  bat  I  would  say  that  I  have  already 
written  to  tho  Committer  and  hare  fold  them 
that  as  the  Exhibition  takes  place  iu  .1  little 
more  than  a  year,  and  as  no  fly  lug  machine 
Is  yet  in  esistenoe.  I  think  there  is  very  little 
hope  tlial  anyone  will  h.'ive  one  at  that  time. 
We  miLHt  rt-mt^tnber  that  these  experiments 
have  been  going  on  now  for  a  great  number 
of  yrar'i,  and  moIkkIv  n.«?  vrt  has  mado  a 
machine,  and  to  say  wo  arc  going  to  make  one 
and  have  It  ready  and  tried  and  assured  of 
its  suc<'«ws  before  tho  Exliiliitinn  of  next  yea* 
is  making  a  <;tatftment  that  I  do  not  fliink  we 
shall  be  able  to  fulfil.  Then,  again,  il  anyone 
in  Enfi^and  ahould  make  a  snooessful  flying 
nituliine  they  might  put  it  to  a  very  much 
better  use  by  lending  it  to  our  own  Govern- 
ment for  reconnoitring  tho  position  in  South 
Afil  :i  T  rliink  the  Exhibition  at  St.  Louis 
will  come  to  be  a  Palloon  ESxhibitinn,  wpwj- 
ally  lus  I  understand  there  is  a  good  deul  of 
wind  there.  But  one  good  thing  will  cer- 
tainly rn«^tilt  from  tho  Exhibition  :  it  will  Uim 
attention  in  the  direction  of  flying  machines 
and  baUootts,  and  it  may  lead  to  the  develop- 
ment (^matters  which  in  the  immediate  future 
will  b«*  very  useful,  and  although  we  may  not 
look  for  a  successful  flying  machine  or  succe,s3- 
ful  navigation  of  the  air  at  the  St.  Louis  Ex- 
hibition ,  I  fiM»l  siiro  it  will  turn  nttt-ntion  to 
tho  subject  and  will  be  very  beneficial  to  tho 
study  of  navigating  the  air  in  the  future. 

The  Secretary  :  I  may  mention  that  I 
have  been  informnd  by  the  representatives  of 
the  Exhibition  in  this  country  that  they  will 
kindly  furnish  me  fttwi  time  to  time  with 

sfati'inents  of  ail  tlie  arrangement^-  of  flii?: 
Exhibition,  so  that  members  of  the  Society 
who  wish  to  send  navignble  balloons  or  take 
part  in  the  other  exhibits  will  be  able  to  get 
dl  the  information  they  nee<l.  T  shall  be 
happy  to  put  any  knowledge  1  have  at  their 
disposal.  I  myaslf.  as  Seoretaiy  of  the 
Society,  hopo  tliat  me»nib"r  will  send 
several  exhibits  to  this  Exhibition,  and. 
hi  fact,  to  ev«ry  International  Bditbi- 
tion  that  is  held,  and  I  think  even  if  a 
great  advance  ia  not  made  with  the  airdiips 
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tluTH  may  bo,  all  tho  same,  a  very  intert'sting 
riu.-e.  About  the  esliibits.  I  think  we  cer- 
tainly might  make  s  Urge  diow  amongst  our 
memliera  in  these  various  groups  that  I  Iwtb 
mentioned,  and  there  i^hould  not  ^>e  the  same 
dearth  of  Foreign  Exhibits  aa  iu  the  case 
of  tlie  Fuis  Exhibition.  Li  the  ease  of  the 
Paris  Exhibition  tlion-  witi»  only  two  ai'ro- 
naaticai  exhibits  belonging  to  foreign  exhibi- 
tor** all  the  other  exhibita  being  exolniiTely 
BVmdu  One  of  those  was  my  own,  b«*illg  the 
eleotrie  signalUnf!;  ballcKjn  nn'\  the  other  was 
from  tiie  Russian  Uovenimeut.  I  hope  that 
will  not  be  the  case  at  the  8t.  Lonia  Bxhibi< 
tion.  I  ^boiilil  now  like  to  say  one  word 
about  the  position  of  our  Society  in  1902. 
Facte  fihoir  how  satisfactory  it  Is.  1.  FWa- 
cially  a.H  shown  liy  tlii>  babinco-sbcot  recently 
put  into  the  bands  of  our  membeni.  2.  By 
the  inerea.<te  of  otur  members.  9.  By  the  00- 
operation  of  80  many  distinn;uished  neronauti- 
cal  authoriti«»v  in  a!!  part-;  of  the  world.  TIio 
wide  sympathy  with  our  efforts  to  promote  tlie 
advance  of  aeronautics  has  been  specially  evi- 
denced  within  tho  last  12  months,  no  less  tli:in 
three  foreign  countries  having  been  repre- 
sented ut  the  paper  read  at  our  jjenetal  meot^ 
ings — Fnince,  America,  and  Germany. 

Wo  still  have  to  regret  the  absence  of  our 
President,  the  fruits  of  whose  earnest  labours 
for  the  promotion  of  aeronautics  in  this  coun- 
try we  are  now  reaping  in  the  prwperity  of 
our  Society,  but  we  hop©  that  before  Corona- 
tion Day  peace  may  have  been  restored,  and 
tbnt      may  have  welcomed  him  in  our  midst. 

Tbo  CaAiRiUN :  Major  Moedebeck.  who 
wrote  the  principal  Paper  of  the  ereaing.  is 
not  present  to-night,  but  our  Secretary  will 
read  his  Paper,  and  T  am  quite  satisfied  that 
he  will  do  it  quit«  as  well  an  the  author  would 
have  himself.  We  are  indobtod  for  the  pvB> 
sent  Engliah  translation  to  Helen  A.  Bmoe. 

The  Deveiopment  of  Aerial  Navigation 

in  Germany, 

By  Majub  W.  L.  Moedkbkck. 

I  feH  it  a  great  honour  to  read  a  paper  to- 
day bffure  you,  the  oldest  Aeronautical 
Society  in  the  world,  with  whom  I  have  had 
amicabli'  relations  for  now  many  yrar:.  In 
accordance  with  the  friendly  suggestion  ot 
yonr  Honorary  Seeretaiy.  Mr.  Erie  Stuart 

Rnir«'.  T  propose  to  brini;;  beforo  yoH  a  short 

outlook  over  the  development  of  aeronautics 
ill  Qormany,  iridoh  I  hope  wiU  offer  to  many 
of  you  new  and  unknown  facts. 


H hen  in  1783  the  wave  of  enthunaam  beat 

I  big^  over  the  discoveries  of  Montpolfior  nnd 
.  Charles  in  Paris,  tlie  new  interest  took  deep 
[  root  in  the  capitals  of  the  Dumerons  smaU 
St.it/>.:  whirf>  iu  tiiose  days  oonstituted  Ger- 
uiiuiy.   An  6oon  as  the  principle  of  an  air 
I  balloon  waa  undenCaod,  the  German  aeientista 
bad  li.ist'  no  ]    to  n^peat    the   expt-rinu-nt  of 
I  Charles  for  their  own  people,  only  on  a  smaller 
I  scale.   But  their  first  curiosity  onoe  satisfied, 
tbo  crowd  grew  discontented,  beoause  they 
had  not  also  si-on  bianan  b<'in<j«  .oftcend  with 
tlu»  balloon.    The  Freuchxuan  iiiiuichard  fir»t 
satisfied  this  craving  amongst  us.  and  every- 
whcro    wbon    he  a.scendfd    in    GerrtKuiv.  at 
i  Frankfurt-  a/Main.  Uambuig,  Aiz,  Nuremberg, 
I  Berlin.  Bredau.  and  Leipaig,  he  waa  fited  aikl 
'  honoured.      Nnnioroiis  writings,  prints,  and 
memorial  medals  bring  home  to  us  the  pro- 
I  found  impwssion  Blai^iard's  air  voyages  pr»- 
I  duced  on  the  populace.   And  at  the  same  time 
there  now  awoke  the  patriotic  con«ciou.'?ne'«H 
of  the  German  peoples.   Joseph  Maximilian 
I  Freiheiv  vcn  Lttttgenddf.  at  An^gAmg  in 
1780,  was  the  first  Gomian  who  made  a  ga-s 
balloon,  and  ho  fitted  it  with  various  little 
original   airangements.     When  theoo  fizvt 
German  balloons  were  to  ascend  ^t  Augi»buTg 
there  were  extravagant  preliminary  rejoicings, 
but  the  experiment  failed  miserably  on  ac- 
count of  the  difBoulty  of  filling  balloons  in 
adverse  weatlier  conditions.     Poor  Liittgcn- 
I  dotf  was  unmercifully  mocked  about  it.  People 
I  were  not  then  suffidentfy  enlightenod  on  tiie 
lu^ir  r  t  to  know  that  there  had  always  hither- 
I  to  been  this  difficulty  in  filling  baUoona  in  un- 
I  suitable  weather,  even  in  Fraooe,  tad  it  was 
I  only  finally  overcome  by  ener;^,  zeal«  and 
;  experience.    The  populace  bad  been  spoilt  jn 
this  matt'er,  for  it  so  happened  that  BUuichard 
had  each  time  succeeded  in  this  technicality, 
.ind  so  the  people  were  incapable  of  estimating 
poor  Liittgendorf a  misfortunes  ri^Uy. 

But  I  must  turn  for  a  moment  to  Alaaee. 
then  undiT  Fn  nch  rule.  Thoro  at  Ptm-bnrp. 
in  1784.  two  fine  Montgolfiers  were  made,  one 
by  Adorn,  a  mechanic,  and  the  later  one, 
beautifully  painted,  by  Degabriel  and  Pierre. 
Also  the  bt^st  book  on  the  "  History  of  Aero- 
nautics." by  Kramp.  was  published  in  German, 
j  at  Stntsbiirg  :  it  is  nOW  a  priceless  authority ; 
and  at  Stnwburg,  ioa,  n  Wnrtomberg  arti.st, 
Ensiin,  first  made  the  many-shaped  grotesque 
goldbrater^s  skin  balloon  fifrurva  now  only 
made  in  Paris.  All  those  historical  facts, 
established  by  documents,  have  hitherto  been 
overioohied  bj  writers  on  airanmities,  who 
have  kept  their  eyes  fixed  only  on  Buis,  and 
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kftvw  ooHnted  tlieir  histories  from  the  well* 

known  and  widpiy-circiilated  book  written  by 
Faugas  de  St.  Fond.  In  this  work  misleading 
statemenU  as  to  the  course  of  well-knowu 
haUooB  joiim^  are  otraulated,  and  modi 
that  i«i  of  interest  i-^  pjLssed  over  in  siliTicc 

As  vi  known,  within  a  few  years  of  tbo  in- 
vtatttum  of  the  MoBtgoIfi«r«  aSronautios  fell 
into  disrepute  owing  to  the  recognition  of  t1u> 
fact  (hut  with  the  meaas  then  at  dispoftal  it 
WM  impossible  to  make  a  steerable  balloon. 
Following  on  Rdiiertiion'B  graundlew  stato- 
inent^  about  atraosphoric  electricity,  the  first 
recorded  scientific  balloon  asoente  took  place 
under  the  auapkee  of  the  Frandi  Aeaderay  of 
Sciences ;  theso  wove  followed  up  at  Berlin,  in 
1804,  by  variom  eoientifio  aaoenta  of  frofenor 
Tuogius. 

Wo  must  now  {mum  over  for  Qennany  a  long 

period  of  years  banrnn  of  iii'roiiautical  incident 
until  the  war  of  1870-71.  Then  help  came  to 
OS  horn  you !  Your  famous  aeronaut,  Cok- 
well,  caino  to  Germany  with  his  balloon 
matt'rial.  ami  initiated  iis  into  tJio  toclinical 
secrets  of  u  balloon  service.  But  the  impro- 
vised division  which  sent  up  a  balloon  onoe 
bpfoTB  Str.i-shiirg  did  not  sliow  itself  equal  to 
what  had  been  claimed  for  it,  and  was  not 
utilised  at  the  siege  of  PSm.  Hm  prevafling 
opinion  in  Germany  after  the  war  was  against 
the  formation  of  a  military  aeronautical  ser- 
vice, and  a  wave  of  hostile  popular  feeling 
abowed  itself  wfaen  the  Dn^  Wlflfert  and 
Baumgarten  carriwl  out  various  pxporimcnts 
at  Charlotteabuxg  with  a  gas  baUoon.  The 
next  event  was  the  formation  ha  1881  of  tlw 

Ci  rniuu  Society  for  the  advtuicHMuent  of  aerial 
navigation.  The  first  object  of  this  Society 
was  naturally  to  have  and  use  the  balloon ; 
but*  M  it  was  not  easy  to  get  the  necessazy 
moans,  it  at  first  contented  itself  with  the 
clearing  up  of  various  aeronautical  difficulties 
itt  so  far  aa  the  limited  aSronantical  experi- 
ence of  its  monibcrs  would  allow,  and  with  flie 
canning  on  of  a  lively  propagsnda  on  behalf 
of  the  formation  of  a  mflitary  balloon  service. 
The  Society  also  brought  out  from  the  year 
1^82  till  1900  a  monthly  journal.  There  h  no 
duubt  one  must  ascribe  it  to  the  efforts  of  this 
Society  for  tbo  estabUdmient  of  a  balloon 
service  that  in  1884  the  War  Minister  dcf  Jded 
to  form  a  balloon  detachment,  to-day 
dovotoped  into  oar  balloon  battalion.  Bttt  for 
the  Society,  this  8<>parHtion  of  the  militjtiy 
interests  seemed  jis  though  it  would  be  fatal, 
for  it  was  gradually  borne  in  on  the  member'4 
that  now  it  woidd  bo  long  before  tbey  could 
have  a  balloon 


I     Luckily,  just  at  this  moment,  the  science  of 

meteorology-  began  to  arou'ie  a  deep  interest 
in  lierlin.    Its  new  representative!!  decided  to 
I  take  up  a  Society,  and  witlt  it  a  new  scientific 
I  ideal  in  the  pursuit  of  invest^ation  in  the 
j   upper  atmospheres.    Thus,  throiigli  the  new 
general  interest,  the  Aeronaatical  Society  now 
beosme  a  iraion  of  the  praotioal  active  baDoon 
I  officers  and  of  the  theoretical  and  cultured 
meteorologists  who  had  preceded  tlieni.  It 
,  contained  only  one  aviator,  hut  he  was  world- 
known,  Otto  Ltlientbol.  tbe  inventor  of  soar- 
'  ing-mneliiii 's    now  a  school  in  itself — and  he 
fell  a  martyr  to  his  experimenta.   It  had  at 
thia  time  bttt  few  merobors.  but  these  few  had 
their  dijeet  steadily  before  them,  and  they 
were  men  who  could  devote  themselves  to  a 
cause  tmderiaken.    Namee  such  as  thui*e  of 
Beaold,  Assnuum.  Bsaww,  Gross,  and  SUring 
sp<'4ik   for  t^le^^^lve«i.    T^ut    after  nil.  what 
would  they  have  attained  without  the  supreme 
interest  and  munificenoe  of  His  Majesty  the 
I  German  ESmperor?   The  German  Society  for 
j  the  Advantionient  of  Aerinl  Naripation  owes  to 
His  Majesty  alune  the  fulElment  uf  its  wish, 
wbieb  to-day  all  lies  open  before  him  in  that 
'   great  work.  "  Tlie  Scientific  Balloon  .Tntimeys 
1  of  Assmann  and  Bcrson."   So  we  have  already 
I  in  the  Betlin  Sodety  a  **  new  departnre  "  be- 
'lind  us,  and  agun  the  question  arises,  what 
next  t  when  in  consequence  of  numerous  scien- 
j  tific  successes  meteroiogical  air  journeys  have 
become  an  institution,  and  aotually  a  State- 
'  .npported  aeronautical  observntoiy  flourishes 
near  Tegel. 

But  the  answer  is  ready  to  onr  question. 
The  Berlin  Society  of  lat«.>  years  occupies  itself 
also  with  balloon  excursions.  We  can  hardly 
yet  describe  them  as  sport,  but  rather  as  a 
rscreatiom  for  the  idler  members  of  onr 
I  Society,  and  an  introduction  to  the  romance 
intrinsio  to  ballooning.  Since  then  there  has 
been  an  increase  in  the  number  of  members, 
and  the  Berlin  Society  with  its  list  of  about 
GOO  can  describe  itself  as  the  largest  Aero- 
nautical Society  in  the  worid.* 

I  must  now  ask  you  to  turn  your  thoughts 
in  Hueoession  to  Munich,  Vienna,  Strasburg. 
j  and  other  German  and  Austrian  cities.  One 
good  result  of  our  former  oonditi<m  of  ssull 
I  States  in  Germany  is,  that  wo  hare  inherited 
a  spirited  system  of  decentralisation.  Qer> 
I  many  has  many  heads,  and  eadi  one  has  its 
I  own  ideas,  which  in  their  reciprocal  stimula- 
tion work  for  the  greater  good  of  all.  So, 

♦  Araoncal  uur  tiir>nih«r*  we  count  nil  Royal  li  i,-  i  ■  i 
I  |fini|i|*nto4*'^'c*^  Mecklenburg 
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n  the  jew  1869.  w»  find  the  Manioli  Soeielgr  { 

for    Aerial    Nnrigation     growing    from  tlio 
mother  city  of  B«riin.  and  to-daj  it  counts  400  , 
members,  amongst  whom  are  eight  Royal 
princes.* 

This  Society,  in  its  carlieRt  organisation 
sought  to  combine  theory  and  practice.  Its 
means  are  not  »o  ample  aa  thoae  of  the  Berlin 
Soripty  ;  but  its  yearly  reports,  an<l  al.so  the 
numerous  writings  of  it«  membern  in  the 

nimtrated  ASronantical  News."  abowa  that  | 
a  vorv  wholesotiu'  and  bolpfully  activo  spirit  I 
practically  as  scientifically  aeronautical  pre< 
vaib  within  its  dide.  And  indeed  the  namea 
of  FinoterwBlder,  Ebera  and  others  of  its  niom- 
oen  are  known  thronghoait  the  length  of 
Germany. 

In  Auetria-Hungaiy.  the  Vienna  Society  for 

Mechanical  Flight  stands  in  true  brotherhood 
■houlder  to  shoulder  with  the  Berlin  Society 
for  Aerial  NnTigation.   It  ia  the  moat  a.Tiatio 

of  all  the  Germiin  Aeronautical  Societies,  and  | 
in  this  particular  is  a  worthy  and  irreplaceable 
complement  to  them.    It  has  about  100  mem- 
bers, and  oottlaina  with  many  othern.  gndh 

well-known  nAmw  Ritter  von  Liissl,  Kress, 
Popper,  and  Wcllnev,  It  vaa  established  in 
1887. 

A  very  advanced  Society,  and  one  that  is 
an  important  factor  in  aeronautics,  is.  that  of 
Strasboorg.  Here,  nnder  Hergaaall.  and  with 
groat  efficiency,  has  ,  been  accomplished  the 
long-time  burning  wish  of  meteorologists, 
iniely.  the  establishment  of  the  International 
Aironantienl  Commission  for  Scientific  Balloon 
Ascents,  'wliich,  since  1898,  has  home  already  ^ 
and  constantly  such  fruitful  results  to  the  1 
seienoe  of  meteorolofgr*  It  waa  no  eai^  thing  | 
to  overcome  jiolitical  opposition  ant!  tlic  piHti- 
oeasea  of  personal  jealowuea,  but  we  can  aay 
that  it  has  been  dono  in  aBronnntioa,  that 
tntelligenco  has  prevailed  and  baniera  have 
been  broken  down,  now  that  we  are  all  ani- 
mated with  the  same  !>tupondous  interest,  for 
tlio  raising  of  our  <>cience  and  of  our  culture. 

At  Strasbourg  a!<;o,  tho  "  Tllustrafod  Aero- 
nautical News  "  was  started,  which  to-day  is 
the  widely  read  and  unique  Oennan  aSnmauti- 
cal  paper,  the  orjian  of  all  the  German  aero- 
nautical societies.  I  hope  the  personality  will 
be  forgiven  me  when  T  say  tlttt  I  am  Tery 
proud  of  having  founded  this  nowspaper.  In 
thi.s  connection,  I  want  to  express  my  thanks 
to  your  President  and   my   friend.  Major 


•  Their  Uo>  nl  HiKhnMtM,  Frlnc«  I<ooU  it  )teT*rik,  Prinro 
Kappreoht,  l^inoe  L«oMkl,  PrisM  QMrge,  Prtao*  AraoU. 
Prloce  LonU  FardlnMui,  MM  AUOUO,  Mid  Pliace  Oway 
Loul*  of  B*Tui&. 


Baden-Powell,  for  the  kind  support  be  gave 

to  at  that  moment,  and  my  regn't  that  he 
tarries  so  long  and  so  far  from  us  still. 

Hm  recent  drawing  together  of  tho  beat 
oiicles  of  German  life  has  resulted  in  an  iiH 
creased  intcrost  in  aeronautics.  Already  new 
societie-i  are  springing  Vf  in  Augsbuig  and 
Dreaden,  and  it  is  only  a  qoastion  off  time 
how  soon  s'mihir  organisations  will  form  thom- 
aelves  in  other  cities.  One  can  put  the  num- 
ber of  thoee  who  showed  themaelvea  inter- 
ested in  the  starting  of  our  German  Aeronau- 
tical Societies  at  a  total  of  I.StO  members, 
and  I  thinlcl  can  claim  that  at  present  in  the 
matter  of  avdl  ft  maniferted  interest  in  aerial 
navigaiion.  we  hold  the  re<^onl  of  the  world. 
And  we  attribute  thl<«  fact  in  no  small  degree 
to  the  suprame  intenat  which  Hia  Mnjoatj 
the  German  Emperor  hns  OStonded  to  wny 
aeronautical  attempt. 

I  should  like  to  my  a  faw  wonda  over  the 
share  taken  by  our  mechanical  inventors  in 
tho  advancement  of  aeronautics. 

As  in  England  and  in  France,  there  are  with 
us  too  numerous  experiments  to  catalogue, 
which,  at  tho  same  time,  do  not  eall  for  long 
notice.  I  will  confine  myself  therefore  to 
those  which  not  only  embody  new  practical 
ifkns.  hut  whicli  aho  hare  been  put  into  some 
successful  practice,  and  so  have  valuably  oou- 
tributed  to  aSronantieal  advance. 

Just  now  the  world  rings  with  the  fame  of 
Santos  Dumont.  Everyone,  however,  who  has 
followed  the  technicalities  of  the  development 
of  flight,  knows  that  the  joung  Brasilian  baa 
brought  to  light  no  new  principle,  and  his 
suoce&>  consists  in  the  acc^Hnplishing  of  a  feat 
ordered  in  advance.  But  the  aecret  of  his 
siicft'ss  lies  entirclv  in  his  cDntinned  oxperi- 
ment«,  his  improvements,  and  his  again-re- 
repeated  experiments.  Santos  Dnracnt  made 
twenty-three  experimental  flights,  Renard  and 
Krebs  mode  seven.  Count  Zeppelin  three. 
Kreb*  and  Renard  had  the  advantage  of  beii^ 
already  practised  military  aeronauts,  while 
other  of  our  aeronantirnl  medianies  and  in- 
ventors first  became  a«ronaut«  in  their  experi- 
ments only. 

Tlir.^o  mimes  carry  with  them  exceptional 
experiences:  Paul  Haenlien,  who  took  out 
bi^  first  pittentin  Ettf^and  in  186S  (see  Brewer 
and  Alexander,  p.  32),  and  built  an  air?hip 
ncconling  to  his  ideas  at  Vienna  in  1872; 
David  Schwans,  who  in  1898  put  together  the 
first  aluminium  construction ;  and  Oount  VOn 
Zeppelin,  who.  through  the  me  of  many  novel- 
ties, attained  noteworthy  experiences.  I 
should  fear  to  tthnnst  your  patifinoe  if  I  went 
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into  the  detaib  of       wofk  «f  tlMM  tluPM 

nien.  I  know  that  nmnn^Ht  you,  as  all  over 
tiie  world  now  far  and  wide,  the  prinoiplea  of 
•inhip  atoering  uaA  bnildiiig  ai«  veil  under- 
stood, and  have  been  oft«n  tried.  The  rigid 
connection  between  bellow  hoop  and  car,  the 
removal  of  the  propellen  to  neerer  the  centre 
of  r^istance.  elon^ited  ligid-lMpt  frmiiWHfirkt, 
powerful  light  motors  wmewhat  such  as  are 
uaed  in  autonwbilimi,  ga^  motors  by  HaenUen. 
bensine  motors  by  Sohwara  and  Zeppelin, 
fimi  nlnininhim  bo<lic>.  water  Lull;ist,  and  the 
regulation,  in  some  part,  of  the  vertioal  motion 
by  the  propelling  power,  alw>  the  wlf-^enti> 
lating  doublo  envelope  essential  for  rmnaining 
long  aloft,  these,  ladies  and  gentlemen,  soom 
to  me  to  be  the  salient  points  which  have  been 
iwimwhI  upon  by  these  three  construct  on. 

The  aeronautical  industry  has  made  crr>nt 
strides,  mainly  on  account  of  the  military 
bdloons.  Hie  leudiiiK  boosea  are  the  Gouti- 
nonfiil  Indianthbor  ronipany,  in  TTanovfr : 
tho  balloon  factory  of  August  Kicdinger,  at 
Augsburg;  and,  biatly.  the  bourn  of  LieiH 
tenants  Pnrseval  and  .Si^sfeld,  the  holders  of 
the  patents  for  the  Gorman  kite-b«lloon<?,  no 
doubt  well  known  to  you,  for  they  to-day  sup- 
ply the  world  of  aSnniauts,  and  Gemaa  kit«- 
Kjilloon^i,  for  military  and  >.cii'ntifir  purposes, 
are  UM>d  not  only  in  Germany  and  Austria- 
Hungary,  but  also  m  Italy,  Spain,  Flranoe, 
Switz<irlanil.   Swi'ili-ii.  liikI  Nortli  America. 

We  Getmam  have  endeavoured  to  contri- 
bute our  diare  aaMmgHt  tho  nations  to  tta 
derolopment  of  a  new*dawning  and  growing 
wpnce.  Whilf  in  no  way  di«pampinp  tlio 
work  u£  others,  may  wo  not  say  without  boast- 
ing that  we  fill  our  place  anoRgst  tbe  nation*. 
We  do  not  feel  that  we  bare  oome  to  the  end 
of  our  capabihtiee  of  labour.  On  the  con- 
truy,  we  are  oonvinced  that  we  Germans  are 
called,  amongst  our  otlior  labours,  to  btrivi» 
after  aerial  navigation,  and  to  deliver  in  aero 
nautics.  as  in  other  matters,  a  share  to  the 
whole  human  nMW  of  many  gnat  and  pvsdoas 
things  to  oome. 

The  duiBMAN :  Of  course  it  is  quite  im- 
poasiblo  for  us  to  gnne  the  author  a  vote  of 
tiianks  here  to-night,  so  we  shaH  rnm-py  yonr 
thanks  to  him  through  our  t^ecrataiy  by 
letter.*  I  would  like,  however,  to  nuike  some 
remarks  on  this  paper,  after  which  I  should 
like  to  hear  what  others  may  have  to  say  on 
the  subject.  As  far  as  I  understand,  the 
P^MT  has  treat'"*!  the  subject  of  balloons  alto- 
gether, and  I  would  like  to  explain  some  of 
the  troubles  which  1  do  not  think  have  been 
fully  gone  into  in  the  qnestion  of  balloons. 


I  NftTigftUe  balloons  are  gsnonJly  made  thn 

i  shape.  (Referring  to  diagram.)  Tlioy  are 
j  acmietjmes  called  fish-shape,  wnnelimes  cigar- 
shape^  Now  in  order  to  force  this  throtigfa 
the  air  tin.-  icntro  of  atmospheric  resistance  is 
about  here.  The  balloon  is  very  much  larger 
than  the  car,  and  suffers  a  great  deal  more  of 
the  resistance  of  the  air  than  the  car  itself, 
the  car  only  consist in^  of  u  v'i>ry  li|iht  frame- 
work of  bamboo.  But  tho  propelling  centre 
is  vucy  much  below  the  oentm  of  resistaoee. 

Now  it  is  ntH-  •s^;^rv  (o  put  this  ai  gn-at  dcnl 
below  the  balloon  ui  order  to  put  it  on  a  level, 
'tt  some  Frenbb  experiments  the  oar  baa  been 
placed  at  a  very  great  distance  below,  bnt 
'he  farther  the  car  is  placed  below  the  balloon 
tho  greater  tho  ocmtre  of  effort  is  below  the 
oentffo  of  rooistanoe.  so  that  wo  find  that  in 
prt^^sin^  the  car  thin  wny  the  resintnnce  of  the 

iwind  pushing  it  buck  has  a  tendency  to  move 
the  balloon  in  this  dimstion.  (Indieating.) 
T^ie  corri'rt  position  for  fbo  srrrw  would  be 
on  the  same  lino  as  the  centre  of  resistance, 
but  then  again  wo  have  a  difficulty  beoauie 
it  would  D'quiiw  framework  and  aomothing  to 
transmit  the  power,  and  the  framework  hold- 
ing the  screw  would  weigh  more  than  the 
I  balloon.  And.  consequently,  we  have  thia 
trnnhlo  and  tins  is  what  generally  taki  place. 
u»le&ii  tho  balloon  is  inflated  and  is  very  full 
and  tig^t  the  oar  is  UaUe  to  move  forward 

and  throw  this  end  of  (bo  balloon  up  into  the 
air.  The  front  end  of  tho  balloon  becomes 
enormously  faifiated  with  the  gsa  and  tho  bade 
end  is  empty,  so  thai  tho  balloon  assumes  this 
position  in  the  nir  tho  front  end  going  up  in 
the  air  and  tho  back  end  falling  down  as  you 
see.  This  has  repeatedly  occurred  in  France, 
and  it  appeors  it  occurred  a^ain  at  Monte 
Carlo  with  Mr.  Santos  Dumont'»  balloon.  The 
ba^  of  air  was  not  sufficiently  inflated,  so  that 
when  he  started  bis  balbxm  the  |x)int  w(Mit  up 
into  the  air  and  Uio  greater  part  of  the  gas 
went  into  the  other  end,  and  the  lesnlt  was  it 
assumed  this  position— (indicating) — and  that 
is  the  great  trouble  which  one  has  with  the 
class  of  balloons.  I  should  like  now  to  hear 
what  anyone  else  has  to  say  on  the  subject. 
Mb.  .Spencisr:  Sir  Hiram  Maxim.  Ladies 
[  and  Gentlemen, — I  have  listened  with  very 
I  great  pleasure  to  the  remarlB  that  have 
already  been  made  on  tbo  subjett  of  aeronau- 
tics, and  first  of  all  I  think  it  must  be  very 
useful  to  us  to  hear  Sir  Hinun's  lonafks  on 
the  St.  Louis  Exliibition.  However.  SS  Mr. 
Bruce  suggests,  it  is  well  we  should  he  repre- 
sented there.  l'a«!«ing  on  to  Major  Moede- 
becVa  papur,  one  of  the  earUest  ranaihs  is 
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that  tkin   ballooB*  and   figuiM  are  now 

only  iiiftile  in  Parie.  I  think  ^Major  Mocde- 
beck  certainly  goen  a  step  too  for  there,  be- 
came it  is  generally  known  on  reference  to 
any  of  the  price  lists  of  balloon  manufactaren 
that  skin  figtves,  a«  n  mnftcT  of  fact,  are 
daily  made  in  the  small  village  in  which  we 
happen  to  be  existing  at  the  pment  time. 
As  .1  maftrr  of  fi»pt  I  miplif  say  (liat  possibly 
for  many  years,  even  before  the  BritiBh 
GoTemnMiit  took  up  gold  heat«rs'  skin  for  the 
purpose  of  numufaotaiing  balloons  wo  had 
balloon  nianufHr-turers  who«o  business  it  was 
to  make  these  toy  balloons,  and  that  gave  the 
Govenunent  the  idea  of  vdmg  Am.  Then  we 
(Mimf  to  Dr.  Wolfort  V>pinc;  montiotipi!.  With 
regard  to  the  three  balloonists  who  bad  had  a 
naTigaUe  balloon  in  Germany,  to  mj  knour* 
ledge  this  Dr.  Wnlfert  and  his  colleogue  were 
the  fir^t  two  halloonjsts  to  tiike  one  of  our 
petroleum  motors  up  in  a  balloon.  Dr.  W'oi- 
hrt  and  hia  sfrtem  oame  to  ffrief .  the  petro* 
lonm  motor  ignited  flic  pcfrolnmi,  "'  r  ballooTi 
was  in  flames,  and  the  two  of  them  in  the  first 
navtgatle  balloon  ever  eonstyneted  in  Genoa  nv 
were  killed.  Passing  on  to  the  final  remarks 
Sir  Himm  ^fnxim  made  with  regard  to  the 
propelled  balloon,  there  can  be  no  doubt 
that  the  points  be  hne  raised  are  in'itoitant 
ones,  but  they  are  points  that  are  capable 
with  intelligp>nce  of  being  overcome.  For 
instance,  as  the  illustration  is  drawn  there, 
you  see  the  line  of  force  is  more  than  the 
dianv  *!  r  of  the  hnlloon.  Now  in  the  naviga- 
ble biUloon  which  is  at  present  being  con- 
strnated  in  our  estabUshraent,  tho  diameter  of 
the  balloon  is  20  fo  >f .  and  the  car  is  10  feet 
below.  One  understands  flint  the  10  feet 
bolow  does  not  give  the  line  of  power  so  very 
much  below  the  Hne  of  resistance,  hnt  one 
natnmlly  nnrlrrstand'!  tliat  from  the  very 
nature  0^  the  thing  that  you  mast  keep  tho 
whole  of  your  propelling  power  well  below. 
That  Ls  a  point  which  has  to  be  considered 
and  can  be  overcome  by  means  of  the  trail 
rope  to  balance  tho  whole  lot.  People  who 
will  not  take  adeqtiate  means  to  keep  their 
balloon  blown  out  tipht  mn«t  oxpect  it  to 
collapse.  At  all  events,  if  you  are  going  to 
propel  a  balloon  rapidly  throngh  the  air  you 
must  keep  it  tight  so  that  it  can  force  its  miy 
as  well  as  a  balloon  ever  can. 

The  CflAlaMAN  :  And  now,  ladies  and  gentle- 
men, a  paper  i»  to  be  read  by  a  lady.  What 
more  rnrild  ynn  n.sk  for'  Misi?  B.-icon  is  the 
daughter  of  a  very  clever  man  who  has  for  a 
long  time  been  engiiged  in  the  snbjeet  of 
aeronautios  and  who  has  made  numenms 


aaeenta,  and  I  feel  quite  sure  that  we  diall 

have  to  consider  that  the  pi^  de  resistance 
here  t<Mught  is  Miss  Bacon's  paper,  and  I 
shall  listen  with  a  great  detd  of  interest  to 
this  paper. 

I 

i        Photography  from  a  Balloon. 

:  Dy  Miss  Gertrvdk  Baoow. 

I  think  what  chiefly  strikes  one  with  repard 
j  to  balloon  photography  is  not  so  much  its 
I  |)ossibilitiee.  tbou^  these  an  great,  as  its 
very  strict  limitations.   Hie  work  of  a  camera 
aloft   is  bounded  most  severely  by  several 
I  natural  obstacles  which  it  is  quite  impossible 
I  to  aormount.  and  certain  Tsty  speeisl  oon* 
dition??.  not  hy  any  means  always  to  be  com- 
manded, arc  necessary  before  a  really  good 
negative  can  be  seoomd.     The  silement  of 
I  diance    unhappily  enters    largely    into  the 
matter,  so  tliaf  it  is  impossible  to  count  with 
any  certainly  upon  the  obtaining  of  satisfac- 
tory results,  even  when  all  things  seem,  to 
tho  eye  at  lca.st,  to  be  entirely  fnvoTtmble. 

In  pursuing  this  most  fascinating  branch  of 
photographic  art  the  first  point  is  natnrslly 
the  equipment ;  and  here  at  once  we  are  met 
by  one  at  least  of  the  limitations  mentiontMl. 
All  exposures  made  in  a  balloon  must,  of 
necessity,  be  instantaneous,  for  a  balloon  is 
:Uways  one  of  tho  most  unstable  of  stand- 
points,  and  never  for  a  single  moment  ah* 
I  solutely  at  rest.  It  follows  then,  in  the  first 
place,  that  none  but  a  "  snap-shot "  camrra, 
or  one  that  can  be  adapted  for  snap-shot  work, 
is  any  use  aloft.  Further  than  this  the 
camera  should  be  especially  light  and  portable, 
for  ht\<ry  apparatn-  i  ?ittU?  lovod  by  the 
aeronaut,  who  knows  Uie  importance  of  eveiy 
ounce  of  extra  weight  in  a  balloon,  and  the 
effect  it  ha.s  upon  th(>  lenj^tl)  of  the  voyage. 
For  the  sake  of  lightness,  films,  although  less 
reliable  and  easy  to  handle,  are  certainly  pre- 
ferable to  plates,  in  a  balkion,  more  especislly 
faking  into  nrrount  the  ever-possible  contin- 
gency of  a  rough  binding.  In  view  of  roo^ 
treatment  the  camera  chosen  should  be  a  fairly 
stout  one — not  liable  to  be  readily  brokcm  or 
injured,  and  the  shutter  arrangement  should 
be  such  that  the  very  probable  accident  of 
the  introduction  of  a  grain  or  two  of  saad 
From  the  ballast  shiUI  not  immediately  min 
its  iniitontaneous  action. 

One  mora  requirement  necessary  in  the 
ballooning  canjera  is  that  the  films  cr  plate* 
can  be  rapidly  shifted,  for  once  aloft,  and  the 
fair  and  uni(iue  views  which  we  long  to  per- 
petuate follow  each  other  so  fast  that  H  Ift 
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wdl-nig^  imposnble  to  ke^  paoe  with  thorn. 
Mon  pMtioalarly  at  the  commencement  of  a 

voy, ■!-:•>  when  the  biilloon  is  trarplling.  not 
onljf  onwards  but  upwards,  at  a  verj  consider- 
able rate,  do  we  went  to  eeenra  pietnfea  in  e 
hurry;  and  n-h  views,  showing  the  rapid 
cbaogo  of  altitude,  are  generally  the  most 
interesting  to  f>e  obtained  in  the  air. 

(Photograph??  shown.) 

When  the  balloon  is  travelling  rapidly  near 
the  gronnd,  aaj  ae  near  aa  300  feet,  it  needs  a 

quicker  cxposiin"  (han  thon<  is  ordinarily  light 
enough  to  allow  with  an  ordinary  haad-oamera, 
to  prevent  the  photographs  taken  ahownn; 
traces  of  motion.  Speaking  generally,  2Sii 
feet  in  the  iti'^ido  limit  of  balloon  photography, 
except  under  very  exceptional  circumstaaoeti. 
We,  at  least,  have  no  photognphs  taken  imder 
that  he^t  which  are  of  the  least  valn^. 
(Photngraph^  shown.) 

At  d>000  feet  aloft  we  begin  to  appmach 
the  outer  limit  of  what  I  may  p^rhap)  bo 
allowed  to  oall  the  "  photognphic  slnlmi "  Vf 
our  iitmo^phrre.  Of  course,  them  arc  excep- 
tioniil  cases,  and  exoepticmal  days,  when  the 
air  it  vastty  oleaier  than  on  ordinary  eoea- 
sions :  but  taking  it  as  a  whole  wi<  may  s^ifely 
aay  that  3.000  to  4,000  feet  represents  the 
limit  op  to  which  it  is  po&^ible  to  SBom«  good 
lesnltB.  Nor  is  this  hard  to  nnderatand.  Our 
atnio'jphore,  as  we  know  it.  is  full  of  particles 
of  matter  is  suspension ;  be  they  dust  motes 
or  ''water  dost,"  Seen  from  hdow  these 
particTos  are  invisible  to  \is,  and  for  tlic  wimo 
reason  that  the  rest  of  the  moon  is  invisible 
when  we  see  her  only  as  a  creeoent.  In  other 
wevds.  the  dark,  tmlit  side  only  is  taraed  to- 
wards us.  Spph  from  nioft,  howpvpr,  tho  case 
is  completely  altered.  All  the  particles  then 
have  their  son-lit  sides  painting  upwards*  rs- 
flectinp  tho  light  as  so  many  h"ttlo  full  moons  ; 
and  it  is  the  presence  of  this  golden  ha%e 
which  spofls  so  many  pictures  by  destroying 
the  sharpness  and  definition  so  all-ensential  to 
a  good  photograph.  Naturally,  then,  when 
any  great  thickness  ot  this  du^laden  atmo- 
sphere haa  to  he  penetratod  hy  the  eameta 
iena  aa  ittdiffsrsat  rssolt  is  to  he  eatpeoted. 

(Photographs  shown.) 

lAr.  Percival  Spencnr  ha.s,  indt't'd.  secured 
vety  foir  pictures  tiiken  up  to  a  heighfa  of 
6^000  fsvt  and  hifiihsr;  hut  tiiese  have,  if  I 
mistiike  not.  heou  taken  eitli'  r  rcr  or  in  the 
vicinity  of  the  sea,  when  conditions  are  oer- 
tainly  nnusnaUy  fovoqinUe  to  hallooii  photo- 
graphy ham  the  inoreased  pteaenoe  of  water 


vapour  in  tho  air,  and  in  several  of  his  pictures 
moreover,  the  distinction  hetween  huid  aad 
water  has  made  sufficient  contrast  to  givs 
some  features  to  a  view,  taken  from  a  height 
when  all  things  sre  generally  rsdiioed  to  a 
dead  level  of  colotu*  and  "  textuie "  (if  such 
a  term  may  be  permitted  in  this  oonneotion). 
(Photoprapli.s  shown.) 

But  there  are  other  conditions,  invisibie  to 
the  eye.  not  to  be  detected  or  even  suspected 

pcrhap.s  by  the  a(>ronaut.  that  make  or  mar 
the  pictur(».H  from  aloft,  as  the  would-he  photo- 
grapher very  soon  discovers.  On  the  occasion 
of  the  writei's  fint  aacent^  to  take  but  one 
instanee.  though  tlie  day  was  to  all  appear- 
ance perfectly  clear  and  bright,  and  though 
very  soooessAil  photographs  were  seetired  on 
tho  ground  both  immediately  before  and  im- 
mediately .ifter  the  voyage,  yet  all  of  the 
films  exposed  from  aloft  were  ruined  by  a  haxe, 
very  palpable  to  the  eaoMra.  Ihoi^  not 
specially  so  to  the  ^e.  On  a  later  date  when 
my  father  made  an  ascent  from  the  grounds 
of  diftoii  OoUsge  en  Hie  ooeaitim  <rf  the 
British  Association  Meeting  at  Bristol,  ex- 
ceedingly good  results  were  obtained  under 
apparently  disadvantageous  circumstances ; 
the  hour  being  late,  and  the  time  mid^ptem' 
ber,  while  the  balloon  traversed  tlie  usually 
dust-laden  atmosphere  lying  over  tho  town. 

(Photographs  shown.) 

Many  times  since  the  same  curious  oontra- 
diotion  has  been  noted,  en  ^pparsntly  alto- 
gether favourable  day  yielding  indifTerrnf  ri>- 
sults,  and  good  negatives  obtained  in  much 
darker  and  apparently  in  every  way  less  pro- 
pit  ious  weather*  In  all  instances  where  this 
has  been  observed,  however,  it  has  been  shown 
that  favourable  photographic  conditions  have 
been  ohtained  when  the  air  is  heavily  cliavgsd 
with  moisture  :  while  the  drier  the  atmosphere 
the  less  successful  the  piot^ures,  even  though 
the  sm  he  shining  brightly  at  the  tfane^ 

(Photo^pks  shown.; 

The  CHAiniuir:  Ladies  and  Gentieinen.— I 

think  you  will  admit  that  my  prophecy  has 
been  more  than  borne  out  by  the  fact.  In 
regard  to  tiie  dimming  or  paleing  offeot  of  tEe 
dust  in  the  at  nu.  phere  and  the  difficulty  th^ 
the  photographer  lias  to  encounter  in  this 
respect,  I  might  say  tliat  many  years  ago  the 
grei^est  of  all  lecturers  that  we  had  in  England, 
Professor  John  Tyndall,  said:  ''I  feel  con- 
vinced that  I  can  make  just  as  good  a  sky  as 
we  have,**  Now  (hen  I  think  1  could  do  it. 
for  it  only  requires  the  least  partide  of  dnst 
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in  the  air  in  order  to  affpct  the  tirgatiye  of  a 
photograph.  Of  ooursi\  in  d»nip  weather,  as 
has  been  said  hor4'  to-night,  this  du^t  is  Ip<!<« 
abundant.  Water  produceti  no  effect  at  ait 
unleas  the  air  is  below  tbe  dew  point.  H  tbe 
water  shows  it  is  In  little  globules  in  the  air. 
then,  of  course,  it  ha.s  a  similar  effect  to  dust ; 
but  the  presence  of  water  in  the  atmosphere 
does  not  affect  the  photograph  at  all,  as  1 
understand  it.  nnh  ss  the  atmosp!K<re  is  eoM, 
so  that  the  water  visible  to  the  ejo  in  the 
fom  of  fog.  I  think  we  may  theivfore  eon* 
elude  tliiif  it  is  till'  diist,  that  is  bits  of  salien, 
lime,  and  oj^giinic  matter  in  the  air  that  forms 
the  dwt,  which  is  so  detrimental  to  plioto- 
graphy.  I  now  rao%'e  a  hearty  vote  of  thanks 
to  Miss  Ri'-nn  for  the  very  excellent  paper 
which  she  liiis  ro;ul  liore  to-night. 

(Carried  bj  acclamation.) 

PyrtterNotea  on  the  Bmrioa  Air-sbip, 

Bv  Da.  P.  A.  BiBYoa. 

Mr.  Chainnan.  Ladies,  and  Gentlemen.— 

Nearly  thn'««  years  ago  I  had  (be  honour  cf 
reading  before  this  Snripty  a  paper,  in  which 
I  gave  a  short  historj-  of  my  various  exp  ri- 
ments  in  aerial  navii^ion,  tite  reaults  I  had 
ohtnini'd,  nnd  the  conclusions  T  hiul  arriv('<l 
at;  and  as  there  are  probably  maoj  here  to- 
night who  were  not  preaent  on  the  former 
occasion,  perliajis  it  would  be  nn  well  if  I 
briefly  referrwl  to  thofse  experiments  again. 

My  first  series  of  experimentu  were  made  in 
1888.  with  a  oigar-dmped  baHoon.  below  wbiofa 

was  an  elongated  car  invin^  a  projx'lier  at 
the  stem  and  a  rudder  arninged  on  a  Light 
fnmeworfc  between  the  propeller  and  end  «f 
the  balloon.  The  propeller  waa  worked  by 
twi-^ti'd  india-nibbor  bund??. 

The  machine  was  only  a  big  toy,  but  1  was 
able  (o  dmw  the  following  coodnsionst— 

Ist.  That  it  was  quit*-  poi^sihlo  to  propel 
and  steer  an  elonpited  balloon  through  the 
air,  horiBontally,  provided  a  luffleiently  light 
and  powerful  motor  oonid  be  found. 

2ndly.  That  there  W!i->i  no  mctliod  of 
causing  the  balloon  to  rise  and  fall  except  by 
throwing  oat  ballaat  or  letting  otii  pm,  or  by 
(iltinu  the  balloon  by  neana  of  a  diding 
wuight. 

Srdly.  That  if  the  balloon  were  not  pro- 
perly t\\U^\  imd  tilted  ever  so  little,  the  gas 
would  aJl  ru«h  up  to  one  end,  and  tl;  it  'lipre 
was  no  method  of  bringing  tbe  balloon  iiori- 
aontal  a^n. 


4thly.  That  thwre  was  great  danger  of  ike 
propeller  getting  entangled  in  the  rudder  lines 
and,  indeed,  of  rippint;  the  balKwn  its«'lf. 

<      5thly.    That  the  shape  of  the  balloon  is  of 

I  great  inportanee.  aa  the  after  snctioa  ia  a 
most  important  factor. 

In  my  second  series  of  experiments.  I  dis- 
cardeil  the  balloon  altogether  and  tnado  a 
machine  consisting  entirely  of  afiropUuiea,  Mme 
of  which  wen'  fixe<l.  others  moveable.  The 
whole  of  the  aeroplanes  were  attached  to  a 

I  light  framework  of  wire*  which,  in  its  tan. 
was  rigidly  attached  to  the  car>  whidi  eairied 
the  propeller. 

My  experiments  with  this  machine  were 

I  fmmewhat  of  a  limited  natore,  as  the  repeated 
falls  wliich  it  had  very  "soon  twisted  up  tJie 

,  framework  and  broke  the  aeroplani^;  how- 
ever, I  arrived  at  the  fdlowing  eoadnsiona:  — 
1st.    That  the  aerodrome  or  machine  com- 
posed entirely   of  aeroplanes   was  the  ideal 
machine  for  rapid  transit  through  the  air. 
2nd.   That  the  lifting-power  of  aSroplaaee 

!   hsiil  been  considerably  underestini.ated. 

I      3rd.   That  the  great  want  of  stability  was 

I  tbe  diief  diffionlty  in  tiie  nse  of  aerodromes. 
4th.  That  even  if  tbit  dHBeidfy  oonid  be 
overcome  by  means  of  a  carefully  conceived 

I  system  of  aeroplanes,  there  would  still  be  a 

I  great  element  of  danger  ia  worUng  the 
machine,  supposing  that  anything  dlCUld  gO 
wrong  with  the  motive-power. 

On  anothw  occasion  T  oarefolly  wmit  Into 
the  subject  of  birdlike  stmotarDB.  having  been 
to'ff  til  it  wo  shouh!  never  succeed  imh^s  we 

,  cojMeil  nature,  but  I  never  made  any  experi- 

I  menta  with  models  aa  I  was  eonvinoed  that  we 
coidd  never  put  into  any  machinery  that 
nervous  system  which  enables  a  bird  automat  i- 
eaUy  by  reflex  action  to  adjust  its  feathers  to 
the  vaiying  currents  of  the  air. 

For  some  ye»jrs  after  the  experiments  which 
I  ha%'e  just  mentioned,  I  did  nothing  fiirtber. 

I  althou^  from  time  to  time  I  naed  to  tuni 
the  matter  over  in  my  mind  7i.nr]  it  wn«  not 
till  the  year  1*^98  when  it  occiured  to  me  one 
day  to  make  a  madiine  eombiniBg  the  two 
principles,  namely,  an  avodrooM  wiUi  a  mper* 
imposed  cigar-shaped  balloon. 

The  first  nuiohine  which  I  made  on  thi^ 
principle  had  a  baUoon  SI  feet  long,  5  feet  db^ 
meter,  made  of  gutta-perrhn  tiFi<5tie,  below  this 
was  the  aeroplane  frame,  composed  of  light 
woo<len  rods  braced  together  hy  fine  wife; 

j  this  fniniewnrk  had  a  horiKontal  moveable 
aeroplane  in  front  and  a  vertical  aeroplane  or 

j  rudder  at  the  back. 

I     R^dly  su^MMided  from  this  aeroplane  fimsM 
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WIS  the  dongat«d  car  which  cairied  the  pro- 
pellpr  of  four  m^trimek  blades,  mnlrad  by  a 
powi  rfut  clock  wfaicdk  nm  down  in  aboni  16 

miituteii. 

I  believe  I  was  tiie  fini  to  bit  upon  this 

idea  of  interposing  moveable  ai-mplanes  on  a 
suitHbty-oonstnictod  fnim(>  botwoen  the  balloon 
and  the  car,  and  after  an  exhaustive  search  by 
myself  and  others  at  tbe  patent  offioe  and  in 
aftronauiical  Uteiaiure  I  can  find  no  antidpa^ 
tion  of  it. 

I  tried  at  ffnt  in  the  Public  Hall  at  Beoken- 

ham  on  the  10th  of  March,  1899.  It  ascended 
with  the  greatest  easp  from  the  platform  at 
one  end,  and  was  driven  to  the  balcony  at  the 
other  end.  from  which  the  plane  having  boon 
rovorsfMl  by  hanl  ivn  driven  back,  descend- 
ing steadily  to  h  s  oi  igiaal  ntarting  point.  The 
plane  was  then  piacod  lioriaontBlly  and  the 
vertical  aSroplane  or  ttteering  rodder  put  hard 
a-starboard.  when  the  machine  went  round 
the  hail,  whicli  wan  only  33  feet  wide,  five 
times  in  suoosflmon,  keeping  iho  same  level 
throughonf.  Tho  niddor  H-Mnir  tiien  reversed 
it  went  about  four  times  round  in  the  opposite 
direction*  when  the  power  of  the  elooicwork 
was  ezhanated. 

This  experiment  showinl  mf  th;>t  1  liad 
solved  the  question  oi  aerial  navigation,  as  the 
aSroplanes  and  steering  ^pantos  amnremd  in 
ever\'  ro^'^peet  the  purposes  for  wUcb  they  were 
intended. 

A  few  days  later  I  tried  tbe  machine  out  of 
dcors.  when  there  wa^  a  strong  gusty  oast 
wind  blowing.  Tho  balloon  imm(>diat«*ly  ro«p 
about  50  feet  in  the  air,  and  went  away  down 
wind  about  300  Turds.  tiie  limit  of  the  line 
ftttJicbcMl.  Various  oxporimonts  vrpro  tbnn 
made,  and  though  tho  power  of  the  fan  was 
notiiit^  liko  snfficiont  to  drive  the  boUoon 
apiinst  the  atrong  wind  blowing,  one  import- 
ant point  was  proved,  that  tho  acfion  of  the 
fan  and  aeroplanes  kept  the  balloon  perfectly 
steady  and  horiaontal  even  in  the  strongest 
gust*.  Before  the  balloon  was  stai-tcd,  in  spito 
of  ita  b«ng  held  by  two  or  three  people,  it 
pitdied  violently  up  and  down  and  roiled  faum 
side  to  side.  Directly  it  wa.s  started  It  bwpt 
perfectly  steady,  and  it  remained  always  quite 
leveL 

Fourth  Airship.— Having  found  that  the 

principle  was  rormct.  I  made  a  larger  balloon 
about  36  feet  in  lengtli,  adding  various  im- 
provementw  that  suggested  themselves. 

This  niacliin*-  wos  tried  firHt  on  the  IStk  of 
May.  1899.  Tlu're  was  a  gentle  breeze  Wow- 
ing, but  too  strong  for  the  clockwork,  which 
only  wei^bed  4  lbs.  in  aU,  to  drivn  tiw  balloon 


agaiai>t  it..  The  clockwork  waa  the  same  as 
had  bean  used  for  the  smaller  balloon,  bnt 
with  n  nn'v  f  tn,  which  gave  better  result^: 

'  1  finst  experimented  with  it  aa  a  captive 
balloon,  tiying  its  lifting  powor,  eto.  I  then 
wonnd  the  clockwork  up  to  the  fullest  extent, 
Rot  tbo  liorirontal  aeroplane  so  as  to  cau«:e  the 
balloon  to  a-scend  and  the  vertical  aeroplane  to 

I  starboard  so  as  to  steer  the  baUoon  across  the 

'   wind.    Having  oponiHl  a   tti.t!!  hole  in  the  top 

I  of  tho  balloon  I  started  the  clockwork  and 
out  the  balloon  adrtft.  Althou^  there  was 

I   but  little  lifting  power  in  the  balloon,  the 

1  action  of  the  aeroplanes  cnu.sed  it  to  as(»'n<i 
as  it  gathered  way,  and  in  ten  minutes  it  had 

I  readied  an  altitude  estimated  by  onlookers  at 
800  or  l.nOO  ffvt.  I  found  not  only  that  th<> 
balloon  kept  quite  level  but  that  it  steered 
perftetly.  sailing  straight  away  across  the 
wind.  As  the  clockwork  gmdually  baoame  eot- 
hansto<l  the  balloon  took  a  eounse  nearer  the 
direction  of  the  wind,  until  in  about  15 
minutes  the  propellers  ceased  to  revolve,  when 
a  most  noticeable  change  took  phu-o  and  tlio 
balloon  began  at  once  to  turn  round  and  round 
on  its  axis  like  an  ordinaiy  balloon  and  drifted 
away  with  the  breeaa,  Inally  descending  at 
Bickley  Park  a  di5;t;inre  of  about  3^  miles  alter 
a  flight  of  about  23  minutes. 

I  carried  out  altogathor  some  three  or 
four  scries  of  oxp^rimentR  with  this  balloon  to 
satiny  mysell  on  various  points  that  were 
neoeaaaiy  for  the  suooemful  working  of  one  of 
full  sise,  and  oonsiderably  improved  my 
original  arrancfmenta,  nuxlifying  them  so  as 
to  meet  the  difficulties  that  arose  from  time 
to  time  and  working  out  the  praotical  detafln. 

Few  people  have  any  idoa  of  thr  many  qttes- 
tions  that  have  to  be  settled  in  order  to  pro- 
duce a  suooesrfnl  ainbip.  and  it  is  only  by 
continuous  application  and  retaining  tho  vt-ry 
best  exports  on  the  different  kinds  of  work 
required,  that  this  result  has  been  achieved. 
I  would  like  to-Di|^t  to  publioly  acknowledge 
tho  invalnabV  help  fli.it  T  have  received  from 

'  those  who  have  assisted  me. 

Amongst  the  experts  I  have  retained  are 
Mr.  F.  h*  Rawson,  the  well-known  consulting 
engineer  for  inventions,  who  has  assisted  me 
in  working  out  the  weights  and  strains  and 
general  details  of  the  machine;  Mr.  W.  O. 
Walker,  ono  of  the  greatest  authorities  in  the 

I  world  on  air  propulsion,  who  has  made  a 
special  study  ol  air  propellers  and  fans  and 
the  resistance  of  rnrfaces  in  the  air.  and  has 
also  carried  out  various  series  of  experiments 
for  the  Institution  of  Mechanical  Engineers, 

I  the  British  Association,  and  tho  Royal  Society. 
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Ur.  Walker  has  worked  out  Hui  inoA  zwui- 

anco  of  tho  niacfiine  aiid  tliriist  which  may  bo 
expected  from  the  propellers  when  driven  by 
tlie  flogiiMS  I  propose  to  employ.  Mr.  Walker 
has  allowed  a  Uberal  margin  in  his  calcula- 
tioDs.  bat  says  that  there  will  be  no  difficulty 
in  obtaining  the  spsed  Teqniied  by  the  War 
Office,  as  the  thrust  from  the  <;ix  propellers  will 
be  nearly  double  that  required  to  r(Min*(»r.ifl 
the  resistance  of  the  machine  when  tnivulling 
at  tiio  requtrMl  rate. 

^ffn1s  A.  E.  Oauflron,  tho  wf<ll-knnwn 
hullooiuMt,  who  is  the  only  man  in  England 
wbo  has  snocenfally  experimented  in  tiie  air 
with  a  motor-driven  airship,  has  also  been 
retained  by  me  as  my  consulting  aeronaut. 

I  have  pleasure  in  showinf;  yon  this  evenin>; 
a  model  of  the  ainhip.  which  is  of  the  BCale  of 
l-12th,  that  h.  an  inch  to  a  foot. 

You  will  notice  that  the  aerostat'  is  more  or 
lees  dgar-Bhaped,  the  largest  diameter  being 
conndenihly  forward  of  thf>  coiifre. 

The  balloon  will  be  made  of  the  be8t 
Japoneoe  s9ic  and  be  divided  into  foor  eom- 
pjirtments.  one  division  being  between  the 
nose  and  the  main  body,  another  between  tht> 
main  body  and  Uie  tail,  and  the  main  body 
divided  by  a  third. 

The  divisions  will  not  be  tightly  stretched 
diaphragms,  but  quite  loose,  »o  that  when  the 
gas  in  the  nose  and  tafl  expands,  the 
diaphni^nis  will  hulj^c  into  tho  main  hndy. 

Under  ordinary  circiunstancos  the  fore  and 
aft  oomparbnents  will  be  closed  attbongb  there 
will  ho  i\  sppcial  arrangement  undt>r  the  con- 
trol of  the  aeronaut  by  which  the  gas  can  be 
allowed  to  vscape,  should  Um  tension  beocmte 
too  Krtmt  after  the  diaphngms  are  fuUj  ex- 
panded. 

Inside  the  main  balloon  will  be  a  balloonet 
or  smaller  baUoon  filled  with  air. 

"\yh<'n  tlio  airship  first-  rises  from  tlu'  ground 
the  hydrogen  gas  with  which  the  four  rom- 
partraents  of  the  baUoan  are  inflated  o^p  mds. 
and  the  air  is  allowed  to  o>rnpo  out  of  the 
balloonet  by  the  aeronaut,  wlio  has  control  of 
the  valves  and  neck  of  thu  ballouu. 

Over  the  balloon  is  a  second  covering  of 
.Japan*»<^o  silk,  which  is  willptl  tho  cli«^nii.v>. 
t^e  edge  of  it  is  indicated  by  the  line  running 
round  tiie  balloon  tongitiidina]ly. 

In  the  full-size<l  machine  this  cfl;^  will  con 
tain  fine  stripes  of  bamboo  bound  together,  so 
as  to  make  one  ootrtlnmNM  bar,  to  which  may 
be  attached  tho  cords  whidi  suspend  the  aero- 
plane frame. 

Similar  rods  composed  of  split  bamboo  and 
bonnd  round  wiUi  fine  oord  are  carried  op  to 


the  noae  of  the  balloon,  and  for  a  oertani 

distancf^  on  to  the  top,  whilst  others  jurain 
are  uarricd  from  the  nose  along  the  side  for  an 
equal  diatanoe  as  the  top  bar. 

The  ends  of  these  rods  will  be  connected  by 
circular  pieces  of  bamboo,  and  there  will  also 
be  a  connecting  circle  half-way  between  this 
and  tho  nose.  Tliese  bamboos  will  be  sewn  in 
gussets  in  the  chemise,  and  vtill  greatly  help 
to  maintain  the  proper  shape  of  the  baUoon 
when  being  prepelled  forwards. 

Now  th<>  advantage  of  this  chenUBB  and 
arraogetuent  of  bamboos  are  many. 

1st.  It  gives  greater  strength  and  rigidtty 
to  tho  Imlloon. 

2nd.  No  cord,  metal  or  roughness*;  of  aaj 
kind  comes  in  contact  with  the  balloon. 

8rd.  Under  ordinary  circumstances  it  will 
gTpafly  prrvpnt  IcNikage  of  gas  from  th<»  halloon 
as  it  is  extremely  unlikely  that  there  would  be 
two  holes,  one  in  the  balloon  and  one  in  the 
chemise  exaftly  opposite  on«'  another. 

4th.  In  warfare,  supposing  the  balloon  and 
ohenuse  wevs  both  penetnted  by  bullets  or  a 
shell,  a  certain  amount  of  gas  would  nn- 
doubtodly  Ofjcapc,  but  ns  ■the  hcdlnon  got 
smaller  tho  two  envelopes  would  slide  over 
one  another,  ontil.  in  a  mhra^es.  a  portioa 
of  the  choitiisp  wnidd  eovrr  ovor  the  hole  in 
the  balloon,  and  it  would  thus  be  self-sealing. 

"Hie  arrsngement  need  by  Mono.  Santos 

Dnmont  of  havinj;  his  nir  suspended  hy  \virf> 

cords  directly  from  the  balloon,  is.  I  ooosider. 
likely  to  be  an  clemMit  cf  great  daiig|8r»  as  at 
any  time  one  cf  these  wires  mi|^t  snap  and 

tear  the  balloon. 

In  his  case,  however,  weigh^^  ^he  first 
desideratnm.  and  ewrycne.  I  know,  must 
have  ndmirfd  hi^5  enerp::;^',  rpsonrce  and  pluok 
under  some  of  the  roost  trying  conditions. 

My  object  throogbcut  my  experiments  has 
been  to  produw  a  machine  whieh  may  he 
relied  on,  to  navigate  the  air  in  all  ordinaxy 
weather  and  at  the  same  luno  to  ssouro  for 
the  aeronauts  and  passengsrs  Ike  hi^i«Bt 
degree  of  .sjifety. 

Suspendtnl  below  tho  hjdlooii  you  will  .see 
the  a^oplane  frame,  which,  in  the  full-sixed 
'-hip,  will  be  made  of  tubular  steel.  This, 
when  properly  braced  hy  steel  wire  in  tension, 
makee  aa  Moeedin|^j  Ught^  rigid  and  leliaUe 
framework  on  which  to  support  the  aSn^laoes. 
rudder,  and  car. 

The  aSn^lsnes  you  will  observe  are  anraaeed 
in  an  entirety  novel  manner,  and  are  also  made 
to  work  in  a  new  way  to  any  tried  proviotisly. 

The  position  they  now  stand  is  that  which 
would  be  used  when  the  snaduno  is  intended 
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to  nudntain  an  ezaoUj  koriiontel  position  in 
the  air.  other  things  being  equal.  Yoa  wilJ 

notice  that  thr  planes  are  perfectly  flat  and 
offer  no  r«i<i.Htance  in  the  air  on  either  their 
upper  or  under  snrfaoee. 

Wo  will  now  suppose  that  it  is  required  to 
bring  the  tursbip  down  to  a  lower  level  or  to 
keep  it  on  Ae  aame  level  ulieii  the  lifting 
power  of  the  balloon  is  greater  than  lequirod. 
as,  for  instance ,  when  thp  sun  fflm<*«(  mjt  from 
behind  a  cloud.  To  accomplish  this  the 
pestcorior  end  of  (be  atraplanee  ia  niaed  by 
means  of  u  whool  on  fl<>ck.  anrl  yon  will  now 
notice  that  instead  of  bein^  aeroplancss  they 
are  aerocnrres  with  a  reaiitanoe  on  their  upper 
aurfaoo  which  either  cauaea  the  machine  to 
descend  or  to  koop  the  same  level  by  in- 
creasing the  weight  to  be  lifted  by  the  balloon 
as  the  cane  nay  be. 

When  it  Is  n?r|nirp(l  to  tnko  Iho  airship 
higher  or  to  keep  it  at  the  same  level  when 
the  gaa  oontiaota,  aa.  far  uustanae.  at  ni^tfall. 
or  even  ia  tiie  daytime,  when  the  sun  gooA 
behind  a  cloud,  the  opposite  prowwlinp  to 
that  which  I  have  first  shown  yon  is  done, 
namely;  the  baek  part  of  the  aAroi^ane  is 
lowered,  and  this  forms  an  aorocurve  which 
gives  a  still  larger  resistance  on  its  under- 
aorfooe.  I  aay  a  "  stfll  larger  reeiatanoe  "  be- 
oaiiao  yon  wffl  notice  that  the  end  can  be 
lowered  three  inche,s  but  only  nii^fd  two  and 
a  half,  that  is  to  say,  it  has  a  rise  of  one  in 
five  and  a  fall  of  one  in  ftmr.  The  posterior 

v<>rtio-,il  ai'roplano  i'^  worked  liko  any  onlinary 
ship's  rudder,  by  a  wheel  on  deck.  The  top  of 
the  aSropIane  frame  is  eoTered  with  a  fine 
OOtton  net  to  prevt>nt  tho  balloon  coming  in 
contact  with  stool  of  tho  aeropiuio  fram™. 

From  the  top  of  the  frame  over  the  forward 
and  stem  propellers  are  arranged  tabular 
steels  like  davits  with  a  similar  network 
stretched  from  one  to  the  other.  This  is  to 
prevent  the  baUoon  being  blown  on  to  kht. 
propellers  in  the  event  of  a  sodden  n<iua)l 
catching  it  sideways.  T  am  worry  T  hnrl  not 
time  to  put  this  network  and  davits  on  to  the 
model.  Ttio  oar,  whioh  is  of  an  elongated  form 
is  snspondod  from  tho  ac'roplano  frnme  by  st<*rl 
wires  at  intervals  of  two  feet  and  tubular  steel 
at  intervals  of  IS  feet. 

The  car  itself  is  mado  in  the  fonn  of  a  light 
gipflcr.  and  altlmn^h  shown  in  the  modpl  a'« 
brnsN,  in  the  full-sized  airsiiip  will  probably 
be  made  of  nickol  steel  or  some  other  ehemi- 
rally  nr  electririlly  treated  steel.  Tlir  d<^pk  of 
the  ship  is  made  of  fine  wire  netting  covert^d 
with  Indian  matting  or  some  andi  liglit 
material ;  the  length  of  the  deck  ie  101  feet. 


and.  with  the  exoeption  of  the  platforms  for 
the  motors  and  steering-wheels,  is  only  two 
and  a  lialf  f  ct  wirh-  on  its  surface.  Tho  sidos 
are  protected  by  lai^er  netting,  al(Mig  the  top 
of  wbidi  is  a  tabular  steel  oonneoted  with  the 
tubular  steel  suspension  rods. 

This  rod  senses  the  double  purpose  of  keep- 
ing the  notting  ti^it  and  of  acting  as  a  sup- 
port for  the  petrol  tanks  whidi  ava  ranged 
along  it. 

Each  tank  holds  seven  gallons  of  petrol  and 
there  are  80  of  them  in  all.  , 

I  The  tanks  are  arranged  in  this  form  as  a 
convenient  method  of  storing.  Over  each 
motor  is  a  light  framework  to  which  a  petrol 
tank  is  aospended.  The  supply  pipe  to  the 
carburettor  can  b<»  attarhod  directly  to  the 
tanks  and  is  divided  at  the  upper  end,  so  that 
when  one  tank  is  nearly  empty  another  oan  be 
placed  in  position  and  att4i'i  1  U^  the  fn^e 
end  of  the  pipe  before  the  first  tank  is  re- 
moved. 

i  It  is  proposed  to  take  up  only  a  ver>'  small 
supplv  of  ordinary  hallast  in  the  «ihape  of 
sand,  but  to  utilize  the  petrol  in  case  of 
emergency ;  also  the  water  in  the  tanks  whioih 
I  now  draw  your  attention  to;  the  tanks  are 
two  in  number  and  situatod  at  the  extremities 
j  of  the  deck.  Each  tank  is  capable  of  holding 
'  40  gallons  <A  water,  and  when  tho  flbip  is 
ready  to  leav  the  trmund  nnd  is  properly 
trimmed  each  tank  should  bo  half  filled  with 
wator. 

These  tanks  are  connected  by  pip"s  rnnninc 
uuder  the  deck  to  a  two-way  pump  which  is 
worked  by  a  amall  independent  motor. 

By  means  of  this  pump  the  water  is  kept  cir- 
culating between  (he  two  tanks  continuously. 
Just  in  front  of  the  helmsman  is  a  pendulum 
whidi  is  capable  of  swin^ng  fore  and  aft. 
whenever  tlie  air'^hip  moves  ont  of  a  horizontal 
position.  Dy  n  simple  arrangement  of  levers, 
the  swing  of  the  pendnltnn  either  shuts  off  the 
wat<»r  from  passing  along  one  pipe  and  opens 
wide  tlio  coc'k  in  the  other,  or  vic6  versA.  ac- 
cording to  whether  the  ship  is  down  in  the 
bows  or  stem. 

Tn  the  ordinary  way  when  the  ship  is  level 
both  cocks  are  half  open. 

For  tho  «ake  of  explaining  this  I  will  give 
you  the  following  illustration: 

Suppo<<int»  something  goes  wrong  with  tho 
forward  motor  which  requires  the  assistance 
of  one  of  Uie  other  engineers  to  aet  right. 

It  follows  that  as  the  man  from  the  middle 
or  other  end  of  the  car  walks  along  the  deck 
the  centre  of  gravity  of  the  naohine  la  altered 
and  tho  ship  woold  pitch  down  in  the  howa. 
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Now  tiie  pendulum  arrangement  comes  into 
pinv,  for  directly  the  ship  begins  to  sink  in  the 
bowN  the  wat«r  is  shut  off  from  flowing  from 
tho  rear  tank  to  the  one  in  the  bows,  whilst 
more  water  than  UMual  is  pumped  from  the 
bows  to  the  stem,  and  this  is  automatically 
carried  on  until  the  pendulum  is  at  right 
angles  to  the  deck  wlien  the  cocks  are  both 
halt  open  again. 

The  contrary  takes  place  when  the  bowman 
Juis  to  go  to  the  stem. 

Although  this  apparatus  works  automatic- 
ally iis  a  genenil  nile  there  is  another  simple 
arrangement  imder  the  control  of  the  helms- 
man or  aeronaut,  who  are  both  on  the  snnic 
platform,  by  which  the  pendulimi  can  be  fixed 
in  any  position,  ho  m  to  cause  the  whole  of 


I 


tho  water  to  be  pumped  into  one  tank  or  the 
other. 

This  would  only  bo  required  to  be  done 
supposing  it  were  necessary  to  help  the  »sc««nt 
or  de>scent  of  the  balloon  by  tilting  it  upwards 
or  downwanls  in  tho  manner  employe<l  by 
Count  Zeppelin  and  Moas.  Santos  Dumont 
with  their  sliding  weight  and  trail-rope.  It 
oould  also  be  utilized  in  the  event  of  the  gas 
going  up  to  one  end  of  the  machine,  although 
this  is  scarcely  likely  to  happen  in  the  ca.se  of 
a  balloon  divide<l  into  compartments  and  fitted 
with  a  balloonet. 

The  tanks  are,  both  fitted  with  large 
emergency  cocks  by  which  they  can  be  emptied 
in  a  very  few  seconds,  thus  n'lieving  the 
machine  of  about  4<)0  lbs.  weight  of  water. 

There  is  some  other  arrangement  for  regu- 
lating the  vertical  action  of  the  airship  which 


is  not  shown  in  the  model.  At  the  present 
time  this  method  is  known  only  to  my  con- 
suiting  engineer  and  your  Honorary  Secretary 
who  has  taken  a  very  great  deal  of  interest  in 
my  mnchine  and  has  kindly  written  a  report 
on  it  from  an  aeronautical  point  of  view. 

I  am  sorrj-  I  cannot  tell  you  about  this 
vertical  stet«ring  arrangement ,  as  it  is,  to  my 
mind,  by  far  the  most  important  factor  in  my 
invention,  and  at  the  same  time  is  remarkably 
simple.  However.  I  have  not  taken  out  any 
protection  for  the  invention,  nor  do  1  intend 
to  <lo  so  at  present.  I  am  ready,  however,  to 
put  this  improvement  together  with  several 
other  important  additions  into  my  full-sixed 
machine,  provided  the  War  Office  make  it 
worth  my  while. 


The  only  parts  now  remaining  to  be  notice<l 
are  \\w  propellers,  which  are  six  in  number, 
arraiiged  on  different  leveU  in  pairs  on  each 
side  of  the  car. 

Kach  propeller  consists,  as  you  see.  of  six 
bhides  arranged  in  tliree  pairs  behind  one 
another,  on  the  "  Mangin,"  or  box  girder  t\-pe. 
They  are,  according  to  Mr.  Walker,  extremoW 
light,  rigid  and  powerful,  and  give  far  more 
thrust  per  h.p.  and  less  slip  than  any  other 
fonn  of  propeller. 

They  are  17  feet  from  tip  to  tip.  and  e«cb 
blade  is  two  and  a  half  feet  across. 

They  will  travel  at  2o0  revolutions  per 
minute,  each  pair  of  propellers  being  driven  hy 
a  4(Mi  p.  motor  with  four  cylinders. 

Tlien-  are  several  other  points  I  should  miioh 
like  to  bring  before  your  notice  but  the  tixoc 
is  (SO  tihort  that  I  will  not  trespass  on  yoor 
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piitience  any  lony;or.  From  what  I  hare  said  I 
think  you  will  si»e  that  in  this  macliint>  which 
I  oin  sliowiog  you  thin  eveaisg.  I  have  be«n 
ftblet  by  oombiuiog  tbe  navigable  balloon  and 
aProdrome,  to  overcome  all  the  difficulties  which 
aro  KKperieoced  when  using  tbetn  separately. 
I  think  thia  madiine  will  prova  efficient,  and 
above  all  fiafe,  and  will  give  us  a  grand  oppoi^ 
tunity  of  being  able  to  experimont  with  aero- 
planes without  tho  danger  which  has  hitherto 
attended  their  me;  anil  lliat  nttimalely  we 
may  be  able  to  reduoe  the  mao  of  the  biUloen 
very  considerably. 

I  am  extremely  obliged  to  you  for  tbe  atten- 
tion you  liave  given  to  this  paper,  and  I  hope 

iK'foni  many  months  are  over  to  be  able  to 
show  you  tbe  full-uxed  maobine  in  actual 

flight. 

Tbe  Chairman  :  Ladies  and  Gentlemen,— I 
am  sure  you  have  all  been  very  much  inter- 
est^  d  iti  thp  pnpor  whicli  has  bveii  road  to  us. 
Still,  I  may  sny,  1  iun  ul  upitiiun  there  is  to<i 
mnoh  machineiy  to  eatch  tlie  air  beneath  tbe 
balloon.  Tn  my  rxporimonts  T  found  that  it 
requires  au  immense  amoimt  of  energy  to 
drive  a  mriee  of  tubes  and  pipef«  through  tbe 
air,  much  m<m  than  T  had  any  reason  to 
believe.  Very  curiously  I  found  that  two 
round  bodies  pUiced  near  togother  require  more 
power  to  drive  them  sideways  through  the 
«ir  than  thry  did  singly.  The  lectiu^er  has 
spoken  <^  the  effect  of  aeroplanes;  he  myA 
they  nre  more  than  he  expeoted.  Tbat  ie  true 
in  some  respects,  but  not  in  other  respects.  1 
will  give  an  illustration.  Has  is  an  imaginary 
Une,  and  we  have  a  line  down  there  which  we 
call  the  aine  of  the  angle.  Now  suppose,  for 
instrinrf.  tluit  this  sin«>  of  tho  nn^lo  is  two 
feet,  and  we  will  suppose  that  the  distance 
from  here  u  10  feet,  it  win  then  be  seen  that 
when  that  plane  travol<4  10  feet  it  will  pu&h 
the  o«r  down  two  feft.  and  it  wa.s  computed 
that  the  lifting  effect  would  be  just  the  smno 
as  It  would  be  if  air  were  blowing  againai  the 
piano  at  u  spwd  which  would  blow  the  piano 
downwards ;  it  was  said  that  the  lifting  effect, 
tim  being  equal,  was  in  proportion  to  the 
square  of  the  rine  of  the  angle.  However. 
Lord  Ralei;;!)  niadi^  some  experiments,  T  mndr 
them  myself  too,  but  Lord  Raleigh  is  a  better 
authority  than  T  am.  SuppoM  tbe  line  of  the 
angle  in  this  case  is  only  Otte>  ooluequently 
this  ought  to  lift  four  times  as  much  as  that ; 
but  it  does  not.  If  we  put  two  ot  these 
tf^ther  on  one  end  of  a  long  am  and  rotate 
it,  that  one  ought  to  lift  more  than  tho  two, 
but  it  does  not;  two  of  these  lift  more  than 
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one  uf  these,  so  it  ahowa  iriien  we  have  aiigbt 

aiii;t(«>  thai  thi>  lifting  effect  does  not  incn-ase 
^  in  proportion  to  the  square  of  the  sine  of  the 
I  angle.  A^rophines  in  iHiidi  the  aine  of  the 
,  angle  is  very  small,  lift  a  good  deal  more  than 
'  they  ought  to  ac(«rding  to  the  theory;  but 
I  when  the  angle  is  very  sharp  they  lift  tho 
^  aame.   Tlie  old  theoiy  has  been  in  use  fo 
compntin);  tlie  power  nf  «vii!s  for  many  years. 
I      Mr.  i$PK.NCKR :   Mr.  C'hiiirman,  Ladies  and 
j  Gentlemen.— I  have  looked  with   the  veiy 
greatest  interest  on  this  proposed  navigable 
balloon  of  I>r.  Barton's,  perhaps,  T  might  say, 
because  1  am  practically  intert^sted  m  balloon- 
I  ing  and  shall  be  propelled  throng  the  air. 

possildy  ovi  r  London,  within   a  very  short 
I  period.    We  have  a  balloon  in  coiu^  of  con- 
struction, and,  periiaps,  that  fact  might  bo 
considered  as  putting  me  in  a  good  position  to 
criticise  another  machine,  even  thou|:h  if  is  in 
tbe  model  form.    I  trust,  however,  that  the 
remarfcB  I  may  make  winch  are  made  on  tlio 
results  of  A  full-sized  balloon,  may  be  of  some 
use.    Looking  at  the  model  of  this  balloon, 
I  tlw  fint  thing  that  ttrikca  me  about  it  la 
I  that  when  it  is  made  fvU  size  and  filled 
with  hydropen   c:a.s  it  will  not  lift     I  can 
see  that  a  framework  in  that  proportion,  made 
I  with  steel  bars  and  with  thoae  heavy  propellera 
and  three  1.5-h.p.  motor  engin€>s  will  probably 
I  be  theoretically  all  that  is  intended,  bnt  when 
!  the  tbing  comes  to  work  I  am  ufruid  the 
I  weight  will  work  out  so  great  that  the  balloon 
will  not  nsrenil.    That  is  the  fir  i  broad  princi- 
I  plo  that  occurs  to  me.   The  diaphragms  in 
I  the  middle  of  the  balloon  avs.  undkrabtedfy.  a 
useful  step,  bat  there  is  no  doubt  about  it  that 
I  theso  di.iphragms  will  sooner  or  later  if  they 
are  not  protected  with  any  means  of  escape, 
I  will  bunt  if  the  balloon  asoenda  to  a  veiy 
great  liei-^ht.    because   whether  you   have  x 
'  balloon  large  or  small,  provided  it  is  on  an 
upward  oouTse,  that  balloon  will  ascend  and 
I  asc4>nd  until  the  balloon,  however  lafge.  is  hiU ; 
'  .mii  then  pome<!  the  time  when  yoti  nre  in 
exactly  the  sumo  position  as  you  would  ho 
I  were  your  diaphragms  small  and  with  an  open 
mouth — the  gas  will  either   lo%vly  escape  or  it 
'  must  explode  tlie  material  tliat  is  confining  it. 

The  final  idea  that  appears  to  bo  unique  in  Dr. 
I  Barton's  mventioa  is  the  ^eten  of  balancing 
it  by  mciuis  of  water  ballast  at  each  end.  Now 
theoretically  that  sounds  very  nice  for  taking 
our  propelled  balloon  through  the  air,  but 
I  practically  I  am  afraid  that  whonevri  that  is 
,  tried  on  tliero  will  be  the  difficulty  of  the 
I  pumping  work,  and  at  tho  best  I  am  afraid 
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wa  yhall  only  keep  up  a  »ee-«aw  motion  that 
will  bo  Hioro  troiibU'soini'  and  more  dan^erou-s 
tlmn  the  himplf  scheme  wliich  our  dis- 
tinguuhed  fonifl^  vif^itor  is  adopting,  viz : 
(hjit  he  kppp<?  !i  tmil  rope  hy  wiiich  ht^  can 
pull  the  weight  entirely  and  easily  over  to  one 
•oii  or  tbo  other  of  the  balloon.  Bf  that  neanii 
yon  can  keep  tlif  halloon  on  an  cvi'ii  kt><'l.  ))ro- 
riding  ifc  b  full.  Tbut  sou  ma  to  me  to  be 
after  all  even  mmpler  tluMi  Uio  qrstem  of 
pumping  water.  .Suminuig  mp  ihe  few  re- 
marks !  luiw  mad.'.  I  »m  very  much  afraid 
that  i  must,  tJiiidi  in  niy  ywn  mind  that  overy- 
tbin^  tbat  is  really  new  in  that  balloon  is  not 
irocxl.  aiul  overything  tbat  ia  really  good  in  it 
IS  not  now. 

Mb.  Unoi  I  Aoald  like  to  make  one  or 
two  remurks.  I  have  known  this  balloon,  or 
rather  not  exactly  this  balloon,  but  Dr.  Kar- 
ton's  balloon  for  somo  yoaw.  W©  hare  seen 
models  hero  before,  and  there  is  one  thing 
about  it  wliicli  T  mtist  say  I  especially  admire, 
and  that  is  the  way  in  which  Dr.  Barton  has 
accepted  modifieatiom  aad  taken  the  beet  of 

till"  sui^nf-t iritis  that  have  ht'on  ofTtTcil  'n  him 
by  those  who  are  expert  in  the  ddleront 
mattera  which  come  into  the  oonstraction  of  a 
balloon.  Now  it  is  very  likely,  as  Mr.  Spencer 
ha»  said,  that  if  this  model  were  carried  out 
exactly  13  times,  or  whatever  it  may  be,  the 
also  it  ia  at  praaent.  it  mig|it  not  bo  eiaotly 
wliiit  iK  I  ?;[»t'<'ted.  We  all  know  that  n 
model  doea  not  exactly  represent  the  thing 
itself  on  a  lat:g«  icale,  bnt  I  have  no  donbt 
whatever  that  oa  Dr.  T^rton  hai  made  bii 
experiments  iu  a  practical  way,  and  has 
actually  made  balloons  which  have  gone  up 
and  gone  ronnJ  and  deeeended  into  people's 

j;ar(U'ii8  mi. I   f^one  ahuoht  on  llii'  saini'  liiiOB 

as  Santos  Dumont  hinigclf,  that  eventually 
when  be  oomes  to  carry  this  out  on  a  large 

scale  it  will  bo  suoceMfnL  There  is  one  point 
I  .nliould  liko  to  criticise,  and  it  is  this,  that  I 
do  not  think  lb«  nose  of  the  balloon  is  suffi- 
eiently  rif(id.  I  may  not.  perhaps,  have  under- 
stood the  constnictiun  thoroughly.  T  ViMioro  it 
is  split  bamboo  in  guwets  or  something  of  that 
kind,  but  I  dould  liko  to  see  the  nose  of  the 
balloon  ina(li<  Mlmo<<t  as  rigid  as  it  could  br> 
made,  because  if  tliat  does  not  take  place,  and 
yon  navigate  a  balloon  of  this  kind  against  any 
considernblo  velocity  of  wind,  the  pressure  of 
the  wind  against  which  you  are  going  will  pro- 
bably cause  a  deformation  of  the  nose  of  the 
balloon,  and  such  a  deformation  would  ho 
frrcafcr  than  the  pianos  which  arr  to  miido  the 
balloon,  consequently  the  balloon  will  not  be 
guided  bgr  the  planes,  bat  rather  bgr  the  front 


of  the  biUloon.  I  think,  with  that  sl^ht  modi- 
lioation.  there  is  no  reason  whatever  why  the 
bjilloon  sliould  not  work.  As  to  the  weight  of 
the  motors  that  are  to  be  put  into  it,  I  must 
^iv  (liat  Dr.  Barton,  when  ho  talked  about 
three  46-h.p.  motODi,  ratlier  staggered  me; 
but  we  have  made  sueh  great  advanoss  in  the 
power  of  motors,  to  which  you  younelf.  sir, 
liave  contributed  very  much,  that  it  ia  quite 
pojisible  that  «ueh  power  might  be  go*  at 
modernto  weight.  But  even  if  it  is  not  so,  it 
is  not  ab^jluti'Iy  no<<os<^nry  to  have  snc\\  a 
poMor.  I  think  myi>L>lt  tluit  one  4o-h.p.  engine 
would  be  almost  suffident  to  propel  the 
balloon  against  any  wind  that  the  structure  of 
the  balloon  itself  will  stand.  I  think  Dr. 
Barton  is  very  much  to  be  oongratulated  on 

the  skill  and  thou^t  which  In'  has  bestowe<l 
upon  this  problem.  We  aee  on  the  other  aide 
of  the  Athtntfef  where  you  hail  from,  and  on 
this  side  we  see  thought  being  continually 
devoted  to  this  very  import.int  prohlrm.  <"hie 
churucteristk:  is  very  necessary  in  carrying  out 
researdies  of  this  kind,  and  that  is  patience. 
Another  is  courage,  and  we  certainly  find  th.it 
other  nations  are  not  behind  us  in  the  courage, 
but  I  do  think  the  Aa^o-Saxon  race  poaseases 
the  property  of  perserveranw  in  the  vcr^*  lii^li- 
est  degree.  And  we  look  forward  to  this  pro- 
blem aSrial  flight,  whether  by  balloon  or 
not.  I  have  a  kind  of  conviction  that  it  will  be 
a  memh  r  of  the  Anglo-Saxon  noe  who  solvea 
it  eventually. 
Mn.  BawBON;  When  Dr.  Barton  first  came 

to  me  and  my  adviVi^  wa.s  taken  a>  to  wln^tlu^r 

thia  balloon  would  bo  practicable  and  would 
tie  abk  to  foUU  tiw  oonditi«ia  of  the  War 
Office  I  was  certain  that  snbjeel  to  the  cal- 
culations working  out  in  the  way  expected 
that  it  would  be  a  practical  thing.  The  priu. 
cipal  difBcnlty  with  flying  machines  is  the  qnea. 
tion  nf  ri<inR  off  the  uround  and  the  question 
of  getting  on  to  the  ground  when  you  have 
done  your  worit.   Witib  regard  to  what  Mr. 

Spencer  Kaiil,  wlu^n  Dr.  Barton  first  panu-  to 
me  his  intention  was  to  lift  about  6,000  lbs. 
I  made  a  great  many  additions  and  alterations 
inoransing  the  weight  to  be  lifted  up  to  9.400 
lbs.,  that  inrliidcs  a  thoasand  pounds  dead 
weight  for  ballast,  and  that  axn  he  utilised  in 
case  of  difliculties.  In  the  event  of  extra 
weight  being  carried,  or  in  the  event  of  the 
balloon  being  required  to  rise  very  rapidly 
that  weight  to  spore.  T  think  Dr.  Barton 
has  not  nit'iilInniMl  In's  varioas  improvemrat*: 
'  which  he  has  given  to  ae,  but  the  question  of 

(rising  from  the  ground  and  descending  safely  1 
think  has  been  entiraly  ovorooiM.  that  being 
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the  priiuuiMl  difficulty.  I  migbt  jiut  say  that  | 

the  mil  value  of  the  invention  is  th;it  for  the 
fint  time  we  get  a  pnctical  method  of  expert-  1 
menting  upon  aeroplaiMs.     The  principle  i«  | 
this,  that  the  bullooii  will  go  up  about  2,0(N) 
feeb  and  tlien  you  wUl  rise  to  5.000  or  6,000  | 
feet,  and  in  the  event  of  an  accident  happen-  i 
ing.  you  will  only  eome  down  to  the  original  ^ 
2,000  fe«>f,  ;in(l       ono  will  h  -  alilo  to  nuUce 
experiment Fi  to  one's  heart's  content.    I  am 
perfectly  certain  myself,  tliat  »  aatiefactory 
flying  machine'  will  be  evolvrd.      Sir  Tliram 
Maxim  haa  taught  us  what  we  should  do.  and 

1  am  perfectly  certain,  the  flying  machine  6t 
the  future  will  be  somewhat  on  the  aSrofilane 
line. 

Mr.  Longwortht  :  I  should  be  very  much 
plen.oed  if  Dr.  Barton  oonld  give  us  some  little 
detail!)  with  regard  to  these  4o  h.p.  v^r^*or<. 
Lately.  I  remember  seeing  a  note  of  souto  iivw 
petroleum  motor  which  had  been  invented  in 
France,  and  was  s-nfo  to  );ivp  1  h  p.  for  far'i 

2  Ihs.  in  we^t.  That  appears  to  be  a  reiy 
great  adnuice  on  anything  that  has  hitherto 
been  dme*  and  it  would  be  rery  intereAting 
to  know  what  the  weight  of  these  45-h.p. 
motors  which  Dr.  Barton  proposes  to  use  Ls. 
If  we  take  it  as  2  Ibit.  per  h.p.  that  representR 
a  weijzht  (if  90  lbs.  for  t',vo  TTioion?.  It 
seems  to  me  very  mucli  below  the  weight  of 
&e  motors  used  by  Santos  Dumont,  ta»A  there- 
fnn>  it  wnijl  1  I  n  ««xtrpinply  intorcsting  to  harn 
any  information  which  Dr.  Barton  could  give 
OS  in  regard  to  the  oenstruction  of  tliwse 
motors. 

Mr.  Gaudron  :  When  Dr.  Barton  came  to 
see  me  I  saw  his  idea  was  practical  and  could 
bo  carried  out  on  a  va-st  scale,  and  so  I  had  no 
hesitation  in  joining  him  to  work  it  out. 
We  decided  the  tapeatry  should  be  160,000 
enbie  feet  made  in  four  compartments,  and 
as  the  motore  and  car  will  weigh,  with  a 
tbooiand  pounds  of  ballast,  9,400  lbs.,  I 
have  no  doubt  we  shall  see  his  balloon 
rise  the  same  aa  we  bave  s^n  others  which 
h.nre  b«>en  hm]t  over  the  past  24  years  of  my 
ballooning  experience. 

lb.  HcNaik  :  Mr.  Spencer  has  ca^t  a  doubt 
on  tho  lifting:  Ciipiicity  of  this  balloon  on  a 
large  scale.  I  can  put  the  lifting  power  of 
this  huge  balloon  into  figures.  D  the  large 
balloon  is  inflated  with  hydrogen  gaa  the 
capacity  will  be  160.000  cubic  feet.  That 
capacity  at  70  lbs.  per  thousand  cubic  feet  of 
hydrogen  will  give  a  lifting  power  of  11,200 
lbs.  Dr.  Barton  has  told  you  that  the  weight 
of  his  car  is  9,400  lbs.,  and  I  may  toll  you  1 
that  the  9,400  tba.  inolndes  the  we^j^t  of  the  { 


balloon  and  &  thousand  lbs.  of  ballast,  so  that 

you  will  see  that  it  ha-s  a  <^ood  <!nrphis  of  lift- 
ing power  and  could  take  additionai  ballast  if 
necessary.  All  the  caloulationa  for  this  balloon 
have  been  carefully  worktnl  out.  luid  I  do  not 
t^hink  anybody,  mudi  less  Dr.  Barton,  who  lion 
given  .so  much  attention  to  the  matter  would 
continue  esperiments  under  the  advice  of 
expcrt.s  if  !).>  w»>n«  lutf  prf»tty  eerfuin  of  his 
results,  and  1  tluuk  the  greatest  praise  Is  due 
to  him  for  the  persevenince  and  tenacity  with 
which  he  h.n.s  gone  uii. 

Da.  Bakton  :  I  thmk  there  is  only  Mr.  Per- 
cival  Spencer  to  reply  to.  When  I  was  speak- 
ing about  the  diaphragms,  I  .said  at  the  same 
time  that  there  were  safety  valve-s  connected 
which  were  under  the  control  of  the  aeronaut 
hy  wliicli  ga^  coold  he  aUowod  to  escape  from 
the  fore  and  nft  compartments,  if  tlie  tension 
bocamo  too  great,  'i^e  trail  rope  I  think  is 
*  most  dangerous  thing.   Santoe  Dumont  has 

come  to  grief  several  tiiiit's  witli  it  ;  it  is 
always  getting  oau^t  up  and  I  think  it  is  very 
dangerous.  This  arrangement  of  the  water 
ballast  is  very  simple  ;  it  can  bo  easily  worked, 
and  if  it  does  not  go  right  at  any  time  you 
can  .simply  let  out  the  water  and  you  are  free 
from  anything.  There  ia  nothing  to  caitA  in 
trees  or  telegraph  wires  or  anything  else. 
With  regard  to  the  woij^t  of  tlie  motors, 
there  are  three  4jUi.p.  motore.  and  the  three 
motors  with  evervMiin-'  rrmplr>tp  will  ronio  to 
just  under  l.OOU  ib».— ;i30  lbs.  each.  Santos 
Dumont  is  going  to  use  them  himself.  I  hare 
seen  about  that  motor  you  mentioned,  I  should 
TMy  much  like  to  get  hold  of  it. 

The  CRAntMAK :  Mr.  Longworthy  has  ashed 
several  quoRtions  to-night.  He  said  he  has 
heard  of  a  motor  ^bnt  on!y  woi^hs  2  lbs.  per 
h.p.,  I  do  not  know  w1k>  the  .mlliority  is ;  I 
think  it  is  Mr.  Pennington.  Some  years  ago 
111-  made  an  rxtrr-inoly  larg<'  Iwlhxjn  for  the 
purpose  of  taking  fruit  from  Chicago  to  New 
York,  and  he  was  also  going  to  bring  coal  and 
bricks  dnun  to  New  Yrrk  C'ify.  Til  ore  was 
otdy  one  trouble  about  it  and  that  was  it 
wouldn't  work.  Now  I  ha.Te  to  criticise  Mr. 
Bpenoer.  He  thinks  it  won't  have  lifting 
power  enou^ih  ;  the  thing  is  out  of  proportion  ; 
it  doesn't  appear  that  the  balloon  is  big  enough 
to  lift  all  that  machinery.  Well,  again  we 
shall  have  to  appeal  to  that  great  authority, 
Mr.  Pennington,  of  Chicago.  Mr.  Pennington 
made  a  balloon— or  ot  least  a  pattern  of  one— 
in  which  he  had  nmny  luvommodations, 
smoking  room,  marble  staircase,  ladies'  room, 
library,  piano,  uad  so  frtfth.  Ton  tUkj  adt 
how  he  gist  the  lifting  offset.  It  ia  flie  eametvt 
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thing  in  tfu>  world .  all  the  machiner)*  nnii 
furniture  were  made  hollow.  Then  it  whs 
ftNmd  it  wouldn't  hold  up,  but  he  got  ovei 
that  by  pnmpin)r  more  hydrognn  in.  and  hydro- 
fv>  you  know,  has  a  distinctly  lifting  effect. 
So  ail  tbe^e  troubles  were  solved  by  Mr. 
PenbingtoB.  (Laughter). 

I  wish  to  call  your  nttontion  to  some  prints 
that  we  hare  here  to-ni^t  by  the  Hon.  C. 
Rolls,  who  has  a  V017  fine  hisiorioal  oolleeUon 
of  everything  refaituig  to  at^romiutics,  and  we 
have  also  a  fine  collection  of  photographs  from 
Miss  Pi  Ichor.  She  is  an  hon.  member  of  our 
Society,  and  ahe  has  given  us  cvcn  thing  that 
it  left  from  thr  pffoct^  of  Iut  })rotli*'r,  relating 
to  aeronautical  subjects.  Some  of  them  are 
moflt  interaiting.  and  we  feel  ymrj  llianhfol  to 
Miss  Pil'  111  I  for  them.  Miiy  T  ofTi-r  a  voto  of 
thanks  to  Dr.  Barton  for  bis  paper  relating  to 
this  tnaehiiM. 

^(atoh  Tbollofb:  Ladie*  and  Gentlemen,— 
Tt.  affords  me  great  ple«<HH)re  to  In-  aske*!  to 
propose  a  vote  of  thanks  to  our  Cliairman  who 
haa  kept  us  amuMd  in  many  ways.  I  am  per- 
fiM'fly  ct'rfaiii  you  will  airn-e  wifli  mo  fhnt  wo 
could  not  have  had  a  better  Chairman. 

Chnried  with  aiedamation. 

The  proceedmgs  then  tormjnafod. 


Applications  lor  Patents, 

{Made  m  Jmniarjf,  Febniarjft  and  MarekJ) 

Compikd  by  Bromhrap  &  Co.,  8S, 
Street,  London,  £.0. 


25.760.  December  17.  Uowajid  Lank.  Im- 
prov«m«iits  in  or  Conneoted  with  Navigable 
Balloone. 

25,867.  December  18.  Cut  T'.iTTKti  von 
Blvmkmcbon.  Imppovemente  in  and  Relating 
to  Balloone  and  the  like. 


Sfl,128.  December  21.  Alesandkh  Wiktkb  and 
JoKKPii  Lkvi.  lmppovenf>ent8  in  or  Relating 
to  Meane  ano  Applianoea  for  Directing  tha 
Navigation  of  the  Air. 

&A,390.  Dooember  SS.  John  Lam.  im- 
provements In  OP  Connected  with  Navig- 
able Balloons  or  Flying  Machines. 

S4S.  JanuBiy  S.  Himbt  Ohabubi  Obcab  Maw- 
i«>oi>.  Improvements  In  Navigable  Aero> 
stats. 

623.  Januaiy  9.  Wiluam  G.  Hicks.  Flying 
Apparatue  for  Toys  and  other  pMrpoaae. 

693.  Januaiy  0.  Wn.i :  m  Autkub  Pkrcy 
VViouiKS.  Improvements  Relating  to  Aerial 
Aeeeneion  and  Propuieion* 

1,281.  January  Iti.  Wuxjam  lluxj»  Waltxbs. 
Improvements  in  Appllanooe  for  Raieing 
and  Moving  Bodies  In  the  Air. 

&,81S.  Febrastr  i.  'Aktom  NsDMAiaa.  Im- 
provements in  Navigable  Air-Ships. 

2,846.  FebnuuT  4.  Altoko  JuudsBoclt  (for 
CisAai  Pfeaocf,  Italj).  Improvements  In  or 
Relating  to  Aeroatate. 

2.923.  February  5.  £i>mok»  Datis.  Improvo* 
ments  In  the  Employment  of  the  Mov«> 
ment  of  the  Recoil  of  Arms  for  Propolling 
Balloons  or  other  Aerostatic  Vessels. 

5,020.  February  2.  Ami>bie  Dslport.  The 
Flapping  or  Paddling  Flying  Maohlnee. 

5,261.    March  3.  .  1  1     Dki.aisky  Biu.ixa. 

Reversing  Gear  for  Motor  Launches,  Air- 
ships. &e. 

6,300.  March  14.  Altrkd  HARnta.  Improve- 
ments In  Conneotlon  with  Aeronatitioal 
Machines. 


NOTICE. 

Owing  to  the  unusual  length  of  the  last 
Oeneral  Meeting  of  the  A£ronautieal  Society, 
and  consequent  pressure  upon  our  space,  the 
Notes,  Forci','n  .\rrona«tical  Periodiciils.  and 
Notable  Articles,  are  held  over  to  the  next  issue 
of  the  JoUKNALi 
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NOTICES 

OF 


GENERAL  MEETING. 

The  concluding  General  Meeting  of  the 
Session  of  the  A9ronautioal  Society  of 
Great  Britain  will  take  place  on  Thursilii\ , 
July  17t!i,  at  the  Society  of  Arts,  John 
Sueet,  Adelphi,  at  8  p.m.,  Major  11.  C. 
BoBBBTB  in  the  chair. 

On  this  oeoaaion  the  Bradlian  Minister, 


accompanied  by  the  staff  of  the  Brnzihan 
L'.'gation,  will  honour  the  Society  by  his 
presence. 

The  foliowini;  P:ipeis  will  he  read: — 

"  The  '  Fcaco '  Balloon  of  the  lata  Senhor 

Angusto  Sevcro." 

1.  By  Dr.  Carlos  Sampato. 

a.  ]iy  Mr.  Eric  Stoart  Bruce,  M.A. 
(witli  hmtcrn  illostratioos  and 

experiments). 

A  vote  of  condolence  with  the 
Brazilian  Nation  on  the  lamented 
death  af  the  lata  SaduMr  Avgwio 
Severo  will  be  proposed  from  the 
Chair. 

The  Braidlian  Mbister  will  reply. 

'*  Balloon  Asoents  in  Thunderstorms,"  by 
the  Rev.  J.  M.  Bacon  (with  lantern 

illustrations). 

Note  on  "A  Performance  of  the  Ikistol 
War  Balloon  during  the  South  African 
War,"  by  Captain  H.  B.  Jones,  R.E. 

Note  on  "  The  C'\  ciil;i  I'iyiug  Machine," 
by  Dr.  Charles  Ziiumernaan. 


INTERNATIONAL  KITE  COMPE- 
TTTIQN. 

There  will  l)e  an  International  Compe- 
tition for  the  Highest  Kite  Flight  under 
the  auspices  of  the  Aeronautical  Society  of 
Great  Britain,  in  1903.  Further  particu- 
lars will  be  shortly  announced. 

EBIC  STUABT  BBUCE, 

HoKomry  Secretnry, 
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Aeronautics  and  Peace, 


The  aanooncement  of  the  establishment 
of  Peftoe  has  been  reoeived  with  exultation 

by  every  scientific  f?ociety  in  Great  Britain, 
bat  it  may  with  reason  be  said  that  in  the 
teception  of  the  welcouu;  news  aeronauts 
had  a  joy  peculiarly  their  own  in  the 
knovv!<  c];:r  that  the  halloon  has  played  so 
proiuinetit  a  part  in  the  attiiinmont  of 
conquest  and  peace.  The  successful 
operations  of  the  military  halloonists  in 
South  Africa  Lav*;  iioin  to  limo  been 
chionioled  in  the  pages  of  this  Journal. 
The  graphic  aeoount  of  the  exploits  of  the 
a&ronauts  in  (ttitical  situations  given  by 
Colonel  Templer  last  July,  in  reply  to  a 
question  asked  at  a  meeting  of  the 
A&ronantical  Society,  made  the  members 
fully  aware  of  the  competency  to  which 
our  national  halloon  equipment  has  attained. 

The  services  of  the  halloonists  were  farther 
noted  in  a  lecture  given  before  the  Society 

of  Arts  last  February  by  the  Ilonorary 
Secretarj'  of  the  Aeronautical  Society. 
Still  further  confirmation  of  the  usefulness 
of  the  balloon  in  the  South  African  war 
will  be  forthcoming  at  llm  next  meeting  of 
the  Aeronaiitifiil  Society  in  a  note  by 
Captain  11.  B.Jones. 

The  news  of  Peace  has  hrou^lit  to 
the  members  of  the  Aeronautical  Society 
the  pleasant  expectation  of  the  return  of 
the  President  of  the  Society,  who  through- 
oat  the  whole  of  the  campaign  has  been 
unceasingly  at  work,  and  has  of  late  been 
occupying  the  post  of  President  of  the 
Gompensaticm  Board. 


Just  as  we  are  going  to  press  the  news 
has  come  to  hand  that  Major  B.  T.  S. 
Badsn-Powdl  kll  Cape  Towu  for  England 
on  board  the  Tagu$  on  June  SO. 


The  Patal  Accident  to 

**Lg  Paix." 


Tlio  tragic  fato  of  S^nhor  Augusts  Sevoro  ami 
M.  Georges  Sachu  and  the  total  dostruction 
of  the  it.Ml)h»  balloon.  "  I.o  P.iix,"  in 
Paris,  on  .May  llth,  have  caused  univpr«ii  coo- 
st«rnation,  all  the  more  vivid,  on  aeeouiit  of 
tlu»  intcrost  in  airships  awtUconod  by  tho 
,  oxperinients  of  M.  SiuUos  Duiuont.  As  will 
be  seen  by  announefinent<;  in  another  pert  of 
thiH  journal,  tlio  .subject  of  the  Sewro  na\-igaUe 
balloon  uifl  fonn  a  substantial  part  of  (lie  pn>- 
gnumiie  ut  the  next  mectiiig  of  the  .\eronHUti- 
eal  Society  on  Jolj  ITth,  when  the  Bnudliaii 
Minister,  accompanied  by  tin-  -t.ifT  of  tho 
Brazilian  T.egation,  will  honour  the  Society  by 
bis  pres«>nco.  Wo  will,  thereforo.  relnia  from 
further  coniniont  on  the  lamented  death  cl  the 
inf;eniou.s  Ura/.ilian  politician  in  tlse  prevent 
iiiiiue  of  the  journal,  since  the  proce<Hlings  ot 
the  forfchcoming  meeting  will  lie  duly 
chronicled  in  the  Octulu  r  juunhrr.  ,\n  illus- 
tration of  the  8evero  airship  is,  however,  ap- 
pended. It  will  he  noticed  that  in  the  picttnv 
tho  motors  are  not  sljown.  so  that  the  .symetri- 
cal  nnMin-^  of  (In-  novel  rombinat  ion  of 
bulltMui  and  ear  in  ono  body  may  b<'  the  more 
vnanifeRt. 

Recent  Lectures  on  AerO' 

^         nauticai  Subjects. 

I   

I   l.^bClKNTIFIC   OBSERVATIONS  AT 
HIGH  ALTITUDES. 

By  the  Ubv.  J,  M.  Baook. 

There  could  bo  no  moro  striking  examplo  of 
fhe  growth  of  int<.»re.st  in  Aeronuutical  mattors, 
I  tlmu  the  fact  that  that  emiiicatly  practical 
I  Society,  the  Society  of  ikrta  during  last  ocnnioii 
devoted  two  Wednesday  evenings  to  papers  on 
aeronauticid  subjects,  the  first  on  scientific 
obaervations  at  high  altitudes,  being  do- 
lirored  on  Jaauaiy  32nd,  by  the  Iter.  J.  M. 
Hacon,  the  second  on  "  The  I'mc  of  Ilalloona  in 
War,"  ou  February  21st,  by  Mr.  £ric  Stuart 
Braoe. 

At  the  commeaoemeat  of  Mr.  Bacon's  paper 

ho  gave  somo  of  his  experieiuvs  a-s  to  tho 
vaiying  dircxstifms  of  aerial  curronts  at  differ- 
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out    nltitiulcs.  c'xporionci's   which  siiow  liow 
<lopoii(lpnt  tlio  ai'Ton  i III        upon  y\<i]il  of  tlic 
earth  for  nn  ostimutiuii  oi  iIk*  tiin'ction  of  tli« 
course  of  the  balloon.     On  one  occnKion. 
««tartinii  from  the  Crjstiil  Pnlrirc   with  only  a 
lit^iL  air.  the  u4^rQiiuuts  eiitennl  nii>t  at  less  ^ 
than  twice  the  height  of  the  North  Tow^r.  at  • 
which  pi)int  thcv  «lotrrniinp<l  thoir  coiirso  as 
lying  ov<'r  tlio  hn<ly  of  tho  Palaro  an<l  on  into 
tht>  wt'st.    TluMi  iho  balloon  mount<'<l  rHpi<lly 
to  -M)mo  4,UO0  ffi't,  anil  was  cut  off  frcni  all 
view    of  oartll    hv   a    "  fiis  in'j;    ^iiiilif    i  louil- 
floor."    When  tlH>  btiUoon  tlrstHMuletl  two  hours 
latar,  it  was  thonglit  that  a  landing  would  be  ' 
i»ff(«ct«Hl    in    Hampshire    or    Hprksiiiro,  but 
rontrary  to  all  expectation,   the  aeronauts  . 
found  tlioraaelves  over  the  sea  at  the  mouth  I 
of  the  Thamefl,  for  the  balloon  had  bcnn 
ln  nl  '1  hu  k  by  a  fast  uppt-r  rnrroiit  in  the 
op[M)^ito  diroctiou  to  the  current  near  the 
isround.  On  the  occasion  of  an  asoent  from 
Newbury,  when  the  balloon  li.ul  ^ot  out  of 
control,  the  aeronauts  drtft«Hl  for  lU  hours  at 
a  height  between  4.000  and  7.000  feet  ahoTO 
a  universal  cloud  stratum.    The  descent  was 
made  af  Neath.  filaiiior^.ui-^Iiire,   where  the  ' 
wind  was  blowing  lialt  a  gale.    It  wuh  e^ti-  i 
mated  that  in  itA  Toyapfi  the  balloon  waa  either  | 
blf»wn  out  to  M*a  and  brought  hiu-k  iigain  by  an 
oppoe>tt^^  current,  or  else  fin-  the  fir«t  taxty 
mileA  the  wind  at  the  altHnde  at  whwh  the 
balloon  was  travelling  was  blowiog  at  a  tateof 
les?  than  eight  miU's  nn  bnnr. 

The  existence  of  currents  travelling  in  ditfer- 
ent  directjon!»  at  different  altitudev  natumlly 

Htit;mn<-t«  their  utilization  for  the  purpose*  tf 
aerial  navigation.  Mr.  Bacon  appears  to  have 
made  at  leant  one  snccessfttl  attempt  at  their 
titiliisation.  "  It  ^vas  nn  a  still  August  after- 
noon that  the  intelligent  following  up  of  two 
diverse  currents  r»»sultcd  in  our  steering  our 
balloon,  which  I  had  equipp^l  for  signalling  ] 
puqn)-i  with  a  '  collapsing  drum  '  acniss  the 
entire  stretch  cf  S;ilisbury  Plain,  so  that  j 
almost  beyond  my  hopes  I  passed  immediately 
over  the  military  cj»«i)s  on  the  Phiiii  and  ex- 
change<l  signjds  with  them."  It  is  to  bo  re- 
gretted tliat  Mr.  Bacon  did  not  furnish  the 
exact  details  of  this  interesting  manoBuvre.  as 
exainp!.'^  nf  steiTing  a  balloon's  course  by  the 
U.SC  ot  diverse  currents  are  very  scarce.  Speak- 
ing further  on  the  subject  of  the  horitontal 
currents.  Mr.  Bacon  sjiys  "  not  unfrequently 
it  is  possible  to  detennine  that  tho  course  of 
liorlzoutal  air  currents  even  up  to  a  consider- 
able height  are  being  influenced  by  the  nat^irc 
or  rnnforniiitinii  of  the  surface  of  the  enrlh 
immediately  beneath.     I  huvo,  for  example, 


met  with  numerous  Windings  of  an  estuar>-  cr 
river  valley,  antl  on  one  ocf.i-sion,  at  a  heiglit  of 
a  thousand  feet  over  Kent,  it  was  impossible 
to  nsiat  the  conviction  that  we  were  for  wom 
miles  strirtly  follnwing  a  rlialk  ridire." 

An  interesting  observation,  and  one  tliat 
suggests  further  reseorch,  is  the  unoetiain 
conrs<^t  of  minor  air  iitrcfuns  of  air.  While  the 
hallor»n  wa.s  biMUg  cnrrieil  with  the  mere 
s'u^j^i'-li  current  a  number  cf  small  parachutes 
w.-re  dropp(ul  at  frequent  intenrals  and  care< 
fully  wati  licd.  Th<  -f  wdiild  <  iiinniiiiilv  nttend 
the  balloon  lor  a  little  while,  until  getting  into 
some  minor  air  streams,  they  would  suddenly 
and  rapidly  iliverg  >  at  such  wide  angles  as  to 
sugjr^est  that  crossing  the  actual  course  of  the 
balloon  there  were  side  paths  down  which  tlie 
sm  iller  bodies  were  wafted. 

>fr.  Bacon  sug^e<t»;  that  som"  of  tl>e 
caprices  of  temperature  experiencetl  in  balloon 
voyages  are  caused  by  the  more  slender 
cirrrents.  Compinitively  high  temperaturo^ 
are  of  not  unfrequent  occurence  at  oonBtder* 
able  heights.  These  may  be  due  to  wanner 
wandeiioi;  rilbt  Here,  again,  it  scope  for 
definite'  res  ireh. 

It  is  suggested  tliat  luze  is  largely  due  to 
the  commingling  of  air  streams,  These  inu«t 
surely  favour  the  formation  of  water  dust  in 
the  atmosphere.  We  <tf»*»  evidence  of  this  on  the 
mountain  sides;  again,  in  thoso  bAta  cf  mist 
lying  across  open  country  where  oppoaing  «lr 
current'^  mo^'t  and  tiiiniilo  ;  po-ivihly.  too.  in 
the  murky  veil  which  gathers  about  a  thuutier 
doud.  and  doe,  presumably,  to  the  conflict  of 
those  contrary  currents  of  widely  differing 
temperature,  which  have  been  held  to  b?  in 
part,  at  least,  the  cause  of  snch  stonn<«.** 

.Some  oliM-rvations  made  as  to  the  |ir.-.,.nce 
of  iln-t  in  the  ntmnsphere  are  not  without 
interest.  It  is  somewhat  surprising  to  hear 
that  on  a  still  May  afternoon,  at  2,000  feet 
above  Kingston.  Ilie  air  ^\a^  found  more 
heavily  cluirged  with  dust  than  was  the  caso 
with  the  air  of  the  London  streets  the  next 
day.  But,  perhaps,  it  is  still  more  surprising 
to  hear  tliat  tlie  purest  sample  nf  air  rrilUx-ted 
by  .Mr.  liacon.  Wivs  at  the  open  eml  of  tho 
Aldersgate  platform  of  the  Metropditmi  Rail- 
way! AnnflitT  r sample  of  the  heipbt  to  wluch 
dust  penetrates  was  atfordeU  in  Augu.st  U»t. 
when,  at  half  a  mile  above  the  city,  the  dust, 
though  Nomewhat  less  in  quantity,  wa^i  far  mor? 
abundant  than  on  the  ground  within  the  en- 
closiu*  of  .Stamfortl  Bridge  in  the  forenoon  of 
the  following  day. 

Some  interesting  farts  concerning  Mr. 
Bacon's  ocouKtical  experimonts  from  balloons 
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nrn  roronln!  in  liis  papor.  On  Au^ii^f  T.'5th 
last,  two  gun-cotton  chargcji  were  fired  over 
London  from  «  balloon,  ono  over  Bolio  Sqiisiro 
at  an.  nltitudo  of  2,n(X)  fwt,  tho  other  four 
minutes  later  over  (Jruys  Inn  Roafl.  The 
balloon  wns  travelling  with  a  nontlo  breeze 
from  the  South-West,  and  at  the  ultitutlc  at- 
iain<Hl  flii-  air  h.nl  prown  mon*  Immid  witli  an 
a«cojjbion  ot  moisture  that  doclaretl  jtselt  in 
copious  nun  the  next  dajr.  It  wim  obeervod 
that  "  '1),  in  tlin  r  v^^  of  oarh  report  the  num- 
ber of  observations  recorded  agciinst  the  wind 
greatly  exeeoded  tbo«e  recorded  op  or  down 
the  wind  ;  CJ).  (ho  ionj;er  sound  ninni's  were 
chiefly  in  directions  lying  athwart  the  bidloon's 
oourse;  (3),  certain  quarters,  neither  par- 
ticublriy  near,  nor  particularly  quiet,  would 
seom  to  have  beon  aecossiblo  to  tlie  sound 
wave^  ii-s  by  some  special  channel." 
Mr.  Bacon  tbinks  that  in  certain  condition* 

of  ntttuxphi^rf  tlirrr  are  aerial  sound  channels 
through  which  sounds  ar^  momentarily  con- 
Teyed  with  abnormal  intensitT.  **  A  remailc' 
able  instance  of  the  casual  p.i-^-a^  '  of  sound 
was  afiorded  tm  day  broke,  m  one  of  the 
TOT^es  already  referred  to.  It  was  over  the 
quiet  pastures  of  Kent,  with  no  soimds  in  the 
air  save  tlic  first  awakenin§(  nf  hinl  life. 
Suddenly,  and  for  a  brief  second  only,  voices 
engaiCBd  in  conTomtlon  whispered  (I  can  uw 
no  ottu  r  expression)  in  nnr  our;,  yr-t  we  were 
»  quarter  of  a  mile  in  the  sky,  and  the  speakers 
were  not  within  view." 


2.-THE  USE  OF  BALLOONS  IN  WAB 
By  Ebic  Stvabt  Bsvcb,  H.A. 

At  the  commencement  of  the  lecture,  Mr. 

Bruce  s;iid  that  tho  ohjcrt  which  sliniulated 
the  practical  invention  of  the  balloon  was  its 
use  in  war.   He  said  practical  invention.  b»> 

cause  in  fluMjrv  tlic  h  illocjli  rl.i'i  -,        k  as  far 

as  the  elucidation  cf  the  principle  of  the 
pre5sure  ol  fluids  by  Archimedes  of  Syrscns?. 
But  it  was  St«  me  in  war  which  fired  Mont* 
j^olfier,  the  jMper-maker  of  Annonay  in  1773, 
to  fill  hLs  paper  haj^s  with  heated  air.  and 
Charles,  the  PoriNiau.  in  the  same  year,  to 
eclipse  the  fame  of  flu-  fniiiuT  !>y  tln>  invention 
of  the  gaa  balloon.  Tt>n  years  after  tlie  experi- 
ments of  Mont^olfier  and  Charles,  balloons 
were  firit.  used  bv  the  French  (lovemment. 
It  wa<i  Uuyton  de  Merveuu  who  tirst  Hug^est«-d 
their  ufte  to  the  Oommitlro  of  Public  8afety  : 
and  tho  first  experiiuents  were  so  successful 
that  »  fegular  company  was  formed  called 


**  Acrnstier^."  and  the  School  cf  H.illfmninj;, 
e.HtabIi.shed  at  Meudon.  Tlie  firi>t  military 
balloon  made  was  called  the  "  Entrepenant." 
This  was  itsed  at  the  8ic{;e  of  .Mauljcngo  and 
Cluirleroi,  also  at  the  battle  of  Fleuras.  On 
thia  latter  occjvsion  it  is  recorded  that  tlio 
biilloon  remained  in  tho  air  10  consecutive 
liours,  every  movement  of  the  enenty  fw^ing 
seen  and  signalled.  It  was  again  used  at  tho 
Sei^e  of  Maims.  In  1706  the  French  Govern'* 
nient  manufacture)!  ^^nrw  more  war  haJlonn-. 
which  were  scut  to  the  armies  of  Duii^ldurf 
and  8tutt|enrdt.  Altogether,  it  would  sctui 
that  better  work  with  captive  biiHoons  in  war 
wiis  don?  at  that  early  period  than  during 
the  whole  time  which  elapsed  between  those 
wars  and  the  Soutii  African  campaigni  in 
which  the  use  of  the  balloon  was  so  conspicu- 
ous. 

Concerning  the  <)uestion  of  the  chance  of  a 

balloon  being  struck  by  tl»e  enemy's  fire  ; 
illustrate  that,  a  balloon  may  bo  perforated 
with  ballets  in  its  lower  part,  and  yet  remain 
in  the  air  owinfj^  to  the  upward  pressure  of 
the  hydrogen  gas ;  the  lecturer  perforated  a 
amsll  captive  balloon  over  and  over  again  in 
its  lower  part  with  a  steel  needle,  and  yet  tho 
balloon  remained  in  tlie  air  throughout  tho 
evening.  It  was  mentioned  that  many  of  the 
balloons  at  Aldershot  which  had  been  at  tho 
seat  of  war  sliowed  sif;ns  nf  the  bnllof  perfora- 
tion. Several  facts  idiowing  tlio  usefulness  of 
the  observation  balloons  in  (ho  recent  war  were 

then  quoted,  stres^^  beiii;^  l.iiil  on  the  discovery 

made  from  the  balloon  tliat  the  British  troops 
irero  about  to  marcA  into  a  death  trap  at 
Spion  Kop.   C'x>ncoming  that  observatimij  Hr. 

Brnc^  said.  "  on  reflect in«r  on  the  narrow 
escape  cf  a  great  disitster  averted  by  the 
balloMis  at  Spion  Kop,  tho  thought  forces  it- 
self upon  the  mind  what  would  hnve  hnppened 
had  it  not  been  for  tliat  happy  aerial  observa> 
tion  at  that  critical  moment?  What  might 
have  been  the  effe  cf  <!epn  ssinn  on  our  army 
and  ezhilar&tion  on  the  part  of  the  Boers? 
I  win  not  go  so  f«r  M  to  hint  that  Ladysmith 
min^t  have  fallen*  for  the  history  of  the 
sieges  of  T.ady!;mith  and  Maf eking  show  how 
ditlicidt  it  is  to  find  the  limit  of  British  en-> 
durance;  but  I  will  say  that  this  brilliant 
achievement  of  the  balloonist s  fa<'ilitatiHl  tho 
relief  of  the  hard-press  -d  garrison."  Concern 
ing  the  use  of  the  balloon  at  Fourteen 
Streams,  wliere  it  worke<l  continuously  for 
fourteen  days  with  one  inflation ;  it  was 
I  point(>d  out  that  tlus  wa<t  the  be^t  possible 
t.«'Ht  of  tlie  efficiency  of  tl\e  retentive  power  of 

I  gold-beater's  skin.   "  Much  is  twid  at  the  pre- 
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sent  moment  itbotit  the  backward nof*  ot  tiio 
British  nation  in  aSironautieal  tmitten.  In 
jtTis-vi  r  to  such  stat<»niontH,  I  M'uiild  i-xpress 
iii^  upiaion  tluvt  at  the  prc^sent  uomi'itt,  no 
other  nation  in  the  world  oould  have  prod  need 
a  balloon  of  the  same  sixe  that  would  have 
thu8  worked  for  thirteen  days  with  one  load 
of  ga.s." 

Speaking  of  the  utility  of  a  froe  balloon  in 

war.  fho  k«cturer  urged  that  it.s  nsefulnos-H 
would  be  larj^cly  increa-sod  if  it  roidd  be  steered 
agninat  a  wind  of  considerable  power.  "  Aerial 
warfare  in  navigable  balloons  is  the  proplieey 
of  the  past.  Tennyson  lias  written  of  'the  i 
nation's  airf  navieii  gmppling  in  the  central  | 

bliio.'     But  vfifiu-*'.  as  yet.  Wa^  iint  i)rni!ur.>d 
»  navigable  balloon  capable  of  ful^liii^i;  this  1 
tUou  of  fancy,  and  eren  if  it  had,  it  \%  ' 
probable  that   our  international  eotnention 
would  prohibit  the  discharge  of  explosives  from 
aernl  vessels,  *  Tlie  nvia  of  ghastly  dew  '  a-s  I 
being  too  barbarous  even  for  m'Kli  rn  wariarf. 
Though  I  do  not  wi"=ih  te  speak  Lii  <ii'fi'nrt'  uf 
Huch  a  system  of  warfare,  yet  I  woul«l  ask 
whether  torpedo  warfare,  which  is  generally 
accepted,  is  not  eqiudly  nnrin!i^<vl.    Btjt  if 
never  used  as  a  floating  battery,  a  balloon  t;bat 
could  nayigate  the  air  against  even  a  nodemte 
breeze  would  ho  a  gireat  advaatagB^to  an  army 
for  scouting  purpose*.** 

The    various  ozperimente  with  navigahle 
baUooiw*  from,  the  steam  balloon  (>f  Ciffanl  to  ' 
the  petroleum  motor  balloon  of   M.  Santos 
Dtunont.  were  tbcn  described  and  illustrated  | 
by  lantern  slides.  With  regard  to  tlie  wind  | 
force.s  overcome  by  ^t.  San  tot,   Dumont.  it 
was  stated  that  when  the«*  were  examined  , 
they  amounted  to  about  4|  to  6  metres  a  | 
second,  an  advance  of  a  m.  fre  and  a  half  per  I 
second  on  the  experimeat«  of  Captains  Kreb» 
and  Benard  in  1^.  It  was  pointed  out  that 
tfie  Iatt<>r  had  only  9  horse-power,  whereas  the 
former  had  20  horse-power. 

"  Witii  present  knowledge  a  balloon  can  be 
steered  in  calm  weather,  but  tlie  (juestion  how 
to  navigate  it  in  any  wiml  i~  .il)--i(liit<>ly  nn- 
sotved.    This  working  model  sliows  you  the  i 
principle  of  a  navignble  hallomi.   In  the  calm  | 
air  of  this  room,  by  means  of  IK  nnl.li  r  and  ' 
screw,  we  can  naTigate  it  where  wc  wlsli.   To  . 
further  the  sfdution  of  Hie  problem  of  a  navi- 
gpible  balloon,  capable  of  hdng  us(>fut  in  war. 
rarefid  quantitative  experiments  will  be  more  | 
useful  than  any  number  of  the  more  sen^i-  I 
tional  joumey»  imder  the  conditions  of  money 
prizes,  in  wliicli  the  s(  ii  titifii-  desiderata  an> 
not  sufficiently  taken  into  account.    Wbon  I  i 
say  this,  I  do  not  belietle  the  work  of  audi  | 


heroes  of  aerial  navigation  »«  M.  hantos 
Dumont.  By  his  hrarery  and  perwreraaoe  ho 
luvs  wingixl  the  petrnlcuin  motor,  and  jJmwn 
possibilities  for  the  futuru.  But  in  Uie  future 
the  problem  mmt  be  more  seriouKly  attacked 
than  for  the  purposes  of  sport.  The  time  ha.s 
arrivi  (1  for  the  Endowment  of  Aeromiutic^il 
li<.'>eareh.  In  eoncluiion,  may  I  exprc««  the 
hope  that  before  long  the  British  nation  will 
r.pply  to  aeromiuties  sonte  of  it^s  enginei'ring 
bkill,  and  launch  into  tho  air  a  navigable 
balloon  which  will  be  able  to  overoomo  a  sulft- 

cietitJy  stnuig  wind  to  add  to  the  resoUfOOS  of 
our  national  defences."  (Applause.) 


The  Mel  I  in  Airship, 


\\>  ar<'  imlt-hffd  to  tlw  coitrU^^y  of  Me>-r>. 
C.  G.  .Spencer  and  ."^oils  for  the  following  de- 
tails of  tho  MeUin  Airship,  which  has  been  de- 
signed and  constructed  by  that  firm. 

The  balloon  is  construct h><I  of  vanushc^d  t>ilken 
fabric,  similar  to  that  us«>d  for  ordinary 
balloon-s.  Its  capacity  is  about  20,(KKI  cubic 
fe<>t.  length  7.")  feet,  maximum  diameter  30 
fevt.    It  weiglus.  with  netting,  290  lbs. 

The  bamboo  framework  which  eontatns  the 
niotor,  ^Marini:,  ear.  etr-..  42  feet  lonp.  It 
is  built  with  triangular  8upports,  and  is  rigidly 
built  with  steel  wire  stays.  It  is  swung  10 
feet  below  the  balloon,  and  the  motor  is  20 
feet  from  the  escjipe  valve. 

The  motor  is  a  Simms  Petrol  Motor,  with 
WAti^r-cnole<l  li<>n<l.  and  magneto  ignititm.  It 
rnti'^  at  *J.O(Xl  r<'Vfi[i|t;,iti<i  p«>r  minute,  and 
turnn  ilie  propeller  at  one-tenth  the  speed. 

Hie  propeller  is  made  of  U^t  pine  wood 
wrought  tothp  curve  as  approve4l  by  Sir  Hirnni 
8.  Maxim.  It  weighti  28  ll».,  is  8  feet  in 
length,  and  the  blades  are  4  feet  wide  at  the 
ends. 

-  The  mechanism  comprises  a  steel  shaft  from 
the  clutch,  which  is  attached  to  the  motor, 
working  a  ste<<l  pinion,  whieli  revolves  at  the 

full  sptHHl  fif  (li*  niotor.  This  works  a  gun- 
metiii  spur-wii<'«'l  of  ten  tnni*s  its  diameter, 
which  carries  the  propeller  shaft.  Bull  bear- 
in:;-  ari'  jirnvidfrl  thron<:!uHif .  Tin-  fxlian-it 
from  the  motor  is  .surround»Hi  with  wire  gauze 
on  the  Davy  lamp  principle,  to  avoid  danger 
through  the  flame  coming  in  contact  with  any 
eM'apiiii:  gas.  \  starting  gesr  on  the  fn^- 
wheel  prineipl<>  is  provided,  and  the  necess^iry 
tanks  for  water  and  petrol  with  dapper  tubes, 
ridiatnr,  et<'.  This  work  ha^  been  cnrriofl  out 
by  Mr.  l'\  J.  Uaynes,  eiigiae«»r.  of  Highbury, 
under  tbo  direction  of  Ur.  Spenoer. 
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Tho  car,  for  tlif  nernnnnt.  ron^i'-ts  of  a  plat- 
form uu  baniboo  supports  surrouudiHl  by  opon 
network.  At  the  e«r  are  concentrated  the 
cords  controUiiif?  (!u>  dutch  (which  throws  the 
engine  and  propeller  out  of  gear),  tho  electric 
switch  (by  means  of  which  the  motor  can  bo  | 
«topp«d),  the  rudder  lines,  tlw  fanlancing  trail  , 
ropt>,  the  blower  (for  pumping;  nir  into  tho 
balloon  to  control  its  cUstention  and  equili- 
brium), the  baUast  control  cords,  and  the 

Valvo  lilies. 

Hydrogen  gas  for  inflating  tho  bullcon  i>  to 
be  made  on  the  spot  by  means  of  the  gas  i 
fpncraling  plant  supplied  by  C.  G.  Spencer  ( 
and  Sons.  I 

The  Mellin  airsliip  is  being  exhibited  at  the 
Cryntal  Palace  by  the  Spencer  brothers,  who  i 
may  ci  rtaiiity  li  ■  conu'ratulat^Hj  on  tlie  sucriv»8  ' 
of  the  first  expariment,  on  .Juno  23rd,  when 
the  balloon  was  steen^d  three  times  round  the 
enclosure.  It  can  no  longer  be  said  that  the 
British  nation  In  Ix'liindliand  in  the  very  latest 
Uoparturos  of  aeronautics. 


The  Berlin  Congress  of  the 
International  Aeronautical 
Commission, 


The  Congresii  of  the  International  Aero- 
nautical Commiwiott  held  at  Berlin  from  May  ' 
30-24,  under  tlie  Preridenoy  of  Professor  H.  ! 

Hergesell.  wn«  an  unqmilified  success, 
^Vmongst  tho  most  interesting  subjects  oi 
disouflsioa  which  oocupied  the  attention  of  the 

scientifir  aornnants  of  various  nationalities,  ■ 
was  that  of  ascents  to  extreme  heights. 

PROFESSOR  CAILLETETS  NEW  AP- 
PARATUS FOR  IN'HALINO 

OXYGEN. 

Tlie  di^nss*ion  on  hi^rh  a  r  nt^  wnsi  opened 
by  a  paper  by  Professor  (  ailletet  (I'arisJ,  who 
introduced  his  new  apparatus  for  iidtaling 
oxygen,  when  rwirliiti^  vrrv  irr^nt  heights. 
The  cliii'f  disatlvantagf  in  tl»e  method  of  in- 
haling oxygen  geiiendly  in  tt5i0  now  cmisiiMn 
in  having  to  carry  the  ga.s  to  bo  inhaled  in  a 
coinpre-vMsl  condition.  For  tliis  purpose  one 
needs  capu'ious,  strong  and  heavy  reservoirs, 
M  with  rarh  bnnith  we  conmimo  soreral  litres 
of  OXygi'u.  Tf  nx\L''Mi  is  rarrii"!  in  .i  fluid 
condition,  wliit-ii  has  about  tlie  same  ilousity 
84  fluid  water,  comparatively  speaking,  one  I 


only  needs  a  small  resen'oir,  which  may 
assume  any  desired  shape.  Monsieur  Cailletet 
avails  himself  of  a  pear-shaped  metal  flask  with 
a  douhki  set  of  walls,  the  sps»cc  bet  worn  tliom 
being  fillc<l  witli  air.  The  exterior  wall  ha-s  on 
its  surface  a  bright  polish  to  prevent  the 
oxyfi^en  from  coming  into  contact  with  beat 

conductors,  aNo  to  jirevent  r:tliation  so  as  to 
keep  it  in  a  fluid  condition.  By  the  introduc- 
tion of  air  by  pressing  an  ordinary  india-rubber 
hall  the  fluid  oxygen  is  driven  through  a 
narrow  mofal  ful)>  pnijectin^  from  the  fln^k, 
into  a  detachable  tubular  apparatus  of  extra- 
ordinarily hatfS»  surfaeew   Inside  this  apparatna 

the  fluifl  oxygen  evapoiate'^  and  pa^v  ;is  a  c^af* 
through  the  rubber  tubes  into  a  laige  rcser- 
Toir,  m»d9  of  the  same  material,  expanding 
easily,  and  is  aaf^Uatded  against  the  dangers 
of  explosion  by  n  strong  net,  tied  to  a  ring  of 
the  basket.  From  this  reservoir  the  oxygen 
is  transnitted  into  the  rubber  tubea  cf  the 
brtvithing  mask  after  having  been  mixed  with 
ordinary  atmoiipheric  air,  by  means  of  tub?^ 
adapted  to  tho  main  tnb^s  in  sharp  angles. 
The  mask  is  kept  before  the  face  ly  elaatje 
bands,  so  that  tho  inmate  of  the  balloon  i«t 
forced  to  inhale  continuously  an  air  which  is 
ridi  In  oxygen.  Monsienr  C^lletct  thinks  this 
to  bo  of  great  impnrfanre.  At  the  lower  end 
of  the  mask  there  is  a  waste  air  pipe  leading 
out  the  exhaled  air.  It  is  ingenioasly  pro* 
\  "(ItMl  with  a  safety-valve  of  simple  construc- 
tion, and  arranged  so  as  to  close  .by  itself 
when  aspirating.  To  prevent  the  exhaled 
vapour  on  condensing  from  freezing,  and  to 
keep  the  waste  air  pipe  in  working  order*  the 
latter  mu<>t  be  kept  imder  the  coat. 


THE  R£CEKT  HIGH  BALLOON 
ASCENT   OF   DR.   StTRINO  AND 
DR.  BERSON. 

Dr.  Siiring  next  treated  of  his  ascension  <m 
.July  the  :nst,  IJMU.  which  he  iinderteokin  com- 
pany of  Dr.  Berson.  when  the  height  of  10,8tX> 
m.  was  reached ;  claimed  by  them  to  be  the 
extreme  limit  yet  reached  by  the  aeronaut. 
The  adventure  and  tho  scientific  re.sults 
obtained  during  this  expedition  having  been 
already  fully  dealt  with,  tho  speaker  said  he 
woidd  dispense  with  dialling  with  this  side  of 
the  question.  On  tiie  other  baud,  it  might 
prove  to  be  helpful  to  speak  on  some  pointa  of 
general  interest  conc^niinf;  asrent^  to 
extreme  heights.  Tlie  experience  gained  in  the 
aforesaid  oi^edition  may  he  of  senice  in 
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future  undertakinf^s  of  ft  Nimilitr  character.  It 
is  to  h  '  linpod  that  in  th«»  future  th«>  experts 
will  attach  greater  importance  to  theae 
ascents,  and  tliat  then  undertaldiigs  w91 
cccupv  a  larger  sjiare  in  their  prognimtnc  than 
has  hitherto  been  the  case.  As  to  the  physio- 
lofpcal  side  of  the  question  we  may,  on  closoly 
studying  for(>ign  and  G;-rman  ascents, 
distinguish  three  stages.  During  the  first  of 
these  stages  the  otcitemeut  exceeds  coDiiid^r- 
My  the  phenomeiia  of  height-skknem  prap?r, 
Ti>-ulting  from  wmt  of  (  sygen.  In  suvh  a 
state  of  excitement,  one  does  not  know,  pcr- 
baps*  tJio  real  state  of  th«  height-sickness,  and 
tUs  naturally  bi^comos  an  excMnlingly  critical 
mnttor  when  the  dangers  cf  a  mishap  become 
uiiminent.  Tlie  regr^'ttabla  issue  of  the 
"  Zenith  **  expedition  in  the  year  1874,  Ut  no 
doubt  to  til'  traced  to  tlii^.  to  a  large  extent, 
,%i  may  rate ;  for  it  is  by  no  means  a  mere 
ofaance  that  Gaston  llssandier,  the  experienced 
and  therefore  cool  aeronaut,  surrivod.  whilst 
his  companions  Orcce.  Spinelli  and  Sivel  ffU 
victims.  In  the  conduct  of  the  latter  throw- 
ing, senselessly,  ballast  after  ballast  overboard, 
so  thns  "^ailln^:  l.-^Iplos^^ly,  nay.  unconsciously, 
towards  their  speedy  ruiu,  wj  can  di^tingui-sli 
the  second,  more  dangerous  •tagOi  that  of  con- 
fusion. By  systematically  inhaling  oxygen, 
this  state  of  excitement  leading  to  confusion 
and  imminently  dangerous  conduct  can  be 
warded  off  by  aeronauts  of  ordiniirily  cool  dis- 
pn<:iti()H  ;  wluTcJis.  it  is  evident  that  a  state  of 
enervation  with  signs  of  relaxation  cannot  bo 
complotely  prevented.  Notes  are  illegibly 
written  in  ihe  wrong  place,  the  im  n  n  fti^'o 
their  ser%'ices,  the  slightest  exertion  results 
in  a  dangerous  weakness,  and,  finally,  the 
whole  organism  falls  a  victim  to  an  inOTitable 
need  for  sleep.  But,  al^o  tlu--.^  i!Ine'^«;ps  mnr 
yot  bo  overcome  to  a  certain  extent  if  greater 
preeatitions  are  taken  in  fntiue  ascents,  if 
the  aeronaut  .ivoids  all  exertions,  all  exciln- 
ment,  sleep>  sufficiently,  undergoes  a  still  more 
systematic  inhaling  of  oxygen,  begins  earlier 
with  it  and  protects  bimsetf  suffieieiitljr  against 
cold. 


THE    rHYSluLodV    OF  ASCFA'TS. 

Dr.  von  Sobrdtter  was  next  heard  on  the 
"Pbystoiogy  of  Aaesnts."    He  had  made 

systematic  studies  on  the  influence  of  great 
reduction  of  air  on  the  human  organism.  The 
experiments  were  made  in  the  pneumalic 
cabinet  of  a  llerlin  hospital,  in  whicit  the 

pressure  couhl  be  rrdnri^il  to  "2.'W>  mm.  merrnry. 
These  experiments  showed  that  even  in  tlie 


'  smallest  pressure  attainable—  the  most  of  the 
expfrinients  having  beeji  niadf,  lu.wcver,  at  2f51 
'  ^m.  presuiure — the  inhalation  cf  oxygen  had 
I  the  effect  cf  invariably  bringing  back  the  fall 
bmlily  aiwl  intelle(  tu  il  capaciti     aft -  r  a  f  rfain 
time  van>-ing  according  to  individual.  The 
pathological  phenomena  are  also  individually 
different.   The  speaker  felt  pains  ns  if  girded 
ino  tightly  with  a  Ix'lt.  and  cenemi  ^^niptoms 
i  cf  relaxation,  which  he  explams  as  follows : 
I  According  to  DaltoB^l  law.  the  qvantity  of 
(li^olv«(l  nltro-cn  in   the  blood  standi  in  a 
j  certain  proportion  to  the  outer  pressure  of 
I  air.     If  the  pressure  ef  air  is  suddenly 
diminished,  more  nitrogen  leavM  the  bo<ly 
than  would  be  pr«*»;ib!e  under  normal  condi- 
J  tions.    The  infinitely  small  bubbles  of  nitrogen 
I  collect  in  the  calh  into  la^  bubbles,  causing 
eitibalite   |)ror  v-.   which    latter  di'^fnrlx  flio 
nourishing  of  the  nervous  centres  and  produces 
!  relaxation.     Also  the  hindrance  of  equatixa- 
,  tiott  of  air  pressure  has  a  most  painful  effect 
on  certain  part*,  of  the  IkhU',  which  do  not, 
however,  endanger  life  directly.    No  marked 
I  influence  is  shown  on  the  numbi^r  of  red  Uood 
COT^nsrle*?  grcntly  reducing  the  aiTi  pTOvidod 
I  this  is  only  momentary. 


OXINITHOLOC.ICAL  OBSKKVATIONS 
'  FUO.\I  BALLOONS. 

The  Chief  Lieutenant  von  Lucsnm  <2  Regi* 

ment  of  (».  T'lilans)  made  soiiir  interesting 
r-^marks  on  ornithological  obscrvation'i  from 
balloons.    The  In(|uiry,  which  the  command- 
ants of  the  Pnissian  and  Bavarian  Aeronaut 
Division,    and  tli  '    T'n  -iilent   cf  the  Inter- 
nat-ional  Commission  had  made  at  the  instiga- 
I  tion  of  the  spaaker,  had  resulted  in  the 
assumption  that  401  m.  was  the  limit  to  which 
,  birds  rise  above  the  surface  of  the  earth,  and 
I  that  there  was,  therefore,  no  groimd  for  the 
assertion  of  a  well-known  geologist  that  there 
w.»re  1iir<1>  raising  themselves  8,000  m.  above 
j  the  s  irtace  of  the  earth.    The  lcw3»t  hmits  of 
I  the  clouds  seem  to  be  the  highest  cf  birds' 
flight.    More  c«mpreh«'usive  ob>ervations  are 
yet  n^cevsj»ry.  esj>e<'ially  in  countries  whero 
many  birds  cf  passage  cross,  as,  for  example, 
'  in  Italy. 


TIIK  ilFASUllKMENT  OF  KLKCTiaClTY 
^         IX  THE  AIU  FIIUM  IJAI.LOONS. 

I     Profe<{aor  Ebert,   of   Mutkich,   spoke  on 
j  "  Measuring  the  density  of  electricity  "  from 
the  balloon.    Qtiite  lately  it  was  found  that 
the  air  posat'ssed  certain  compositions  charged 
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with  olwtricity.  Tlicy  arc  called  pipctroiw. 
Hllil  nnswr(>r  to  tlie  (I'-scnpUoit  of  tlu*  si»lution 
pmtliit  K  <)lif,)iii('(l  in  tlir  pr«Ki'-,>  of  iltH  trolysi^. 
Tlu-  ()nH>t  tlwt  Hucli  clictruus  nxxtA  ciui  bo  iiaU 
by  the  dispersing  apparatus  on  the  principle 
of  i'rofovor  KlsfiT,  and  of  (mmU-I.  It  will  Ik' 
oi  great  iuipurtanoe  tor  piiy.sical  geography  to 
isolrc  the  question  as  to  ri^ht  proportion  of 
density  of  positive  and  ncji;itivc'  i-lfitrons  in 
flu'  iiir,  iuiDriliii^  to  tlic  various  Ik  IliIi's.  Jtut 
tlio  I'rufosor  liad  sU-so  .souw  oijjcftioiis  to 
uiako  against  the  appanitiis  in  question.  He 
li;ul  SUCH',  di  d  in  making  tlu'  nt'Cfssirv  alfi  r;i- 
tiuD  whi>rt>by  vmirii  he  had  referred  tu  euuld 
ho  aroidod.  By  means  of  an  aspiratori  n 
certain  dcfuK-d  (joantity  of  air  ctmld  ahvay*  be 
<'oti<liii  («'d  past  tlio  «lis|MTsiiifr  bf  dy.  Tliis  ri'- 
bultt'd  iu  u  itccoud  adviintu^c  ;  nanody,  the 
absolutely  accumto  measurini;  of  the  quantity 
of  fri^o  electricity  contained  in  n  cubic  metre 

uf  air. 

Iu  tlic  i-ourso  of  tlio  discussion.  l'rufe<iiM>r 
Khter.  of  Welfi»nbiitt«»I ,  pnintpd  out  the  fact 

)'  do  il)fs  of  tho  actual  presence  of  ol»  <  trons 
were  KttU  prevailing  in  souie  individual  otroloA. 
Through  information  obtained  from  the  so- 
called  "  .FoiK'nfann  "  expodit  ion,  those  doubts 
aro  disi)i>l!.'(!.  Prof'»*«(.r  V.h  hirri-c'f  !i:id 
ttlttuys  foun<l  tho  theory  continued  ui  hi«  ex- 
periments, however  much  he  varied  them. 
Dr.  Caspari,  of  Berlin,  has  di-eovered  Jind  im- 
parts to  u>i  intere-sting  eonnertions  between 
density  of  electrons  in  the  air  and  heightpsicW 
n"ss.  H(>  had  made  thes^-  iliscoveries  while  on 
a  phvsiohijiinU  tour  in  (he  lu^rli  Alps.  It  ap- 
p  urs  that  it  is  not  the  ah.solule  tjuiintily  of 
electrons  which  causes  the*»o  phyaiolngical  in- 
flu<>n(es,  but  the  proport ionati'  supi>riibund- 
ancc  of  the  electrons.  Gehuimratb  von  Dejsald 
pointed  out  that  the  relations  between  sirocco 
and  deUHty  of  electrons  are  being  studied  at 
his  suggestuiU  by  I'mfcvsor  (iennak.  of  Tuns- 
bruck.  Hk*  air  destrendin^  from  great  heights 
when  the  sircKCO  blows,  carries  Mitli  it  these 
•'h-ctrons  in  large  ipiantities  into  t'l'  lower 
layorii  oi  air.  It  iii  thuught  to  be  most 
probable  that  relations  exist  between  height- 
si'  kn.  and  tho  well-known  injurious  effects 
of  the  "  .sirocco "  wind  on  tlie  oif^aniam  of 
men  and  animah. 

Dr.  Linke.  lA  fotrsduni,  ii>  then  called  upon. 
He  is  the  well-known  companion  of  Captain 
.SiegsfcM.  .\\\<\  ;(<  ruinpanied  liini  on  tlic  Intf.-r's 
fatal  journey.  Dr.  Linke  reported  on  tho 
measuring  of  electricity  in  the  air  whilst  in 
the  halloon. 

On  auggeiitioA  of  Frofesaor  Borustein*  of 


Berlin,    iuul   later   of   the   Royal  Prussian 
I  Meteorological    Institute,    Dr.    Ltnke  had 
carried  t'lroti.-li  a  I.ir^i'  ^t  ries  of  ascensions  to 
I  M,U>ut  CUiRf  ni.,  iiud  had  studied  on  the  one 
I  band  the  potentials,  and  on  the  other  the  eleo> 
trie  conductivity  of  the  air.    He  had  obtained 
coiifiLrmation  of  former  results;  namely,  that 
I  the  electric  potontinl  of  air  always  showed 
I  positive  value,  but  always  slower,  tho  higher 
one  ascended.    Of  n  niechanicul  interest  may 
be  t4ie  fact  that  thu  vertical  uiotious  of  the 
balloon  give  rise  to  errors  in  the  measurementa 
of  the  eU>ctrometers,  which  can  on'y  he  avoid<.Hl 
partially.    If  tho  balloon  in  aticcadiiig  or  has 
•  only  just  stopped,  one  finds  quite  diffe«ent 
desp<'rsing  values,  which  leads  us  to  suppose 
that  till'  b.'dloon  must  itself  li.iVf  snnK^thitig  to 
do  in  the  matter.    The  .speaker  warned  agaiojit 
I  entrusting  those   dilEcutt   measurements  of 
j  dcspcrsion  to  inexperienced  obscver*. 


Tin:  r.ALLON  SONDES  EXPEHTMKNT8. 

In  cunnecttun  with  tiie  ballou-sondos  experi- 
menta.  there  was  a  paper  by  Mr.  Erie  Stuart 

Bruce,  the  Honorary  .Secretary-  of  tho  .Aero- 
nautical ScM'iety  of  (Jreat  Brit;tin.  on  the 
Mi'tropariicliuie.  which  he  has  de^igr.ed  to  In- 
crease the  usefulness  of  the  balltm-sondes.  .\s 
this  instrument  has  been  fidly  described  and 
illu!»trated  before  a  me-tiug  of  tlie  Aertnauti- 
eal  Society,  and  the  proceedings  published  in 
the  .fuly  nunibiT  of  this  jounud,  I'^Hl  it  will 
not  1k>  neci'ssary  to  make  any  further  refer- 
ence to  the  invention. 

Reganling  the  monthly  ascents  of  the 
ballon  -niii!  '- .  I'mf  -or  Hergesfll  stated  that 
it  had  been  resolved  that  the  ascent  ol 
at  least  one  halloon  at  each  respective  pbee, 
to  Ik*  made  an  hour  lu  f()re  sunrise,  as 
to  prevent  any  iiiiiccurat^'  iu  the  registrutittg 
upparutas  through  radiation,  and  so  that  the 
balloon  can  be  seen  when  alighting.  In  these 
a -.Mtt  the  Teis<)erono  de  Bort  Thermo^ph 
wotdd  be  used. 


THE  HABOBAVE  FLYING 
MACHINE. 

,  t)u  Alay  lU,  tho  members  ot  tJie  Engineer^ 

I  ing  AsHociation  of  New  Sontfa  Walee  viewed 

I  the  llyiug   machine  that   is  h*ing   nuide  .i? 

I  Woollahra  Point,  Sydney.   On  this  occaaioo 
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Mr.  \t.  Hargruvo  siud :       Tlio  pri'suinption 
to-«lay  is  that  all  engineers  liavo  read  about 
tlio  e»|)LTimcMit«  madti  by  Maxim.  Lnn^loy, 
Chanuto,  Walker.  Wright.  I'lldier.  Lilienthal.  j 
Kr(*Hs.  P]iilli|)s,  and  others;   iind  liivc  so  far  ' 
usHimilutcd  the  uiHlttir  that  it  is  uuw  comnioii 
luunrledgo  that  powet^riven  modiiiim  will  I 
glide  through  the  air  supported  by  surfaces  of 
inetttl,  woo<l,  and  fabric.    The  rcuson  that  no  , 
uuvcliino  ha.s  yet  nuule  a  flight  uf  auy  length 
that  might  l>o  called  sucoessful  is  that  tht*  \ 
n'latioiis  of  weight,  |)n\vi'r  iind  area  huve  not 
beeu  rigliUy  combined.      Nut4ire   shows  an 
infinitude  of  oombinations.  and  it  is  safe  to 
.say  the  variety  of  hand-made  machines  will  be 
oqually  diverso.   'llio  machine  before  ;p^ou  may 
not  be  one  of  the  aneoemful  fliers,  bat  it  is 
hoped  th»t  it  will  pu»h  the  art  a  stage  further 
forward. 

The  fir^t  Uiing  to  provide  for  is  Mifety  It  ia 
worse  than  ustf^tew  to  take  any  vitka.    A  man 
may  spenel  years  in  gi'ttiti^  tn  the  tri  i!  stage, 
and  then  break  his  neck  by  being  too  ad-  ' 
venturous.   The  method  of  prccodure  in  this 
case  is  to  float  the  machine  on  water,  drive 
the  fni^'no  for  all  it  is  worth,  put  the  horizon- 
tal  nulder  in  tlie  lifting  poMtion.  and  it  either 
flies  or  it  does  not.   If  it  does  rise  from,  the 
watt-r.  t\n)  tIuno;s  ti.uc  Ui  he  ntti-nflod  to  ;  the 
»t«ering  up  and  down  and  from  sidu  to  side; 
the  np  and  down  needs  the  most  eare; 
steering  in  aximtith  is  to  be  solelj  eflecte^l  by 
the  movement  of  the  principal  wei«rht,  mid  it 
is  further  complicated  by  the  Usliug  due  to  ' 
there  being  only  one  screw,  but  direction  is 
unimportant,  as.    off    this   point  (Wonllalira 
Point),  there  is  a  clear  track  on  most  coun>OH. 

T  will  now  give  dimemtionn  of  the  various 
parts: 

Main  flojit  is  S-T  feet  7 inches  long,   10  | 
inches  diameter  under  the  boiler,  and  tapers 
to  4  inches  at  the  tail  and  6|  inches  near  the 
bow.    Tt  weighs  25  Uiv. 

Tiie  balance  Is  kept  wiiilst'  afloat  by  two 
outriggerK.  they  are  each  5  ft.  (i  inn.  long,  and 
ij\  ins.  diameter,  displacing  about  <  ach. 

The  wiilth  outside  the  outriggers  is  7  ft.  0  ius., 
the  two  outrigg«'rs  weigli  n  lbs. 

Tlu»  framing  consists  of  2-inch  tin  tubeg. 

Boiler  consists  of  lOl.a.'i  ftM»t  of  rnpp«'r  pipe  ; 
it  is  arranged  in  a  4  stranded  plain  coil  10^ 
inches  diameter.  The  bore  of  the  pipe  is  *27 
inch,  and  thickneiis  of  metal  \  mill.  Tlie 
whole  of  it  has  been  turned  down  from  stock 
8ydney  sizes.  Tliero  are  13.5  squiuro  feet  of 
henting  surface.  The  saf*^  vatve  is  on  die 
water  end  of  the  boili  r  .and  tlie  steam  pipe  is 
^inob.   The  ooil  and  mountinj^s  weigh  13^ 
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])ounds;  and  a  shoot  of  HHbe^tOH  card  forms 

the  omng. 

Fire,  is  a  sort  of  "  Primus  "  lamp. 
Fuel,  kerowne. 

Engine,  is  a  2  <  \Iinder  \Vhiti  li''  id,  H.\  inches 
diamoter  and  3^  mcheh  ntroku  cut  olf  at  .7  by 
IHnch  piston  valves  driven  by  one  eccentric. 
.Shaft  is  1  inch. 

Feed  pinnp.  sjime  stroke  as  engine.  ..V2-inch 
ram ;  stroke  can  Ik?  regulated  and  pump 
worked  by  liand  to  Ktart  tlu>  engine. 

Scri"iv.  maile  of  clear  pine  of  the  M.niLiin- 
Widker-llargrave  type,  t)  feet  diiuneier,  with 
provision  for  altering  pitch,  diameter,  and 
area.  Pit<-li  angb'  for  first  trinl  is  '.Vf).  Total 
area  of  4  blad(>s  is  0^  W[Uare  feet.  UojsH  of 
^<'rew  is  aluminium.  The  wood  is  sown  to- 
gether Haddter  fashion.  Weight  of  4  Uades  is 
5^  pounds. 

itudder,  horizontul,  G  feet  by  1  foot  right 
forward. 

Lifting  surface.       yanis  of  muslin  .'{S  incites 
wide  weighing  i)^  pounds,  arranged  in  two  3- 
decke<i  colls,  s«y  470  sq.  ft.  eurfiioo. 
The  total  weights  at  present  are: — 

Engine,  ho  ler.  floatStfmni* 

ing,  jicre*,    iH  poufui--. 

Water  »•»   ...   ...   •   i» 

Kero.sfiH'    3^  !» 

.Muslin   y«  M 

..     .••    •••  H>2  II 

Total  324  pounds. 

leaving  147  pounds  ,\..ilaM,  {ar  booms  and 
rigging  for  muslin  aiul  rudder,  before  the  load 
on  each  ^^cJuare  foot  is  one  pound. 

Mr.  Hector  Kidd.  the  President  of  the 
Engineering  ,\ss<K-iation,  wishe<l  Mr.  Hargmvo 
success  on  behalf  of  those  present. 


NOTES. 


New   Aeronautical  Instrumenta,— 

At  the  recent  Aeronautical  Congress  at  Berlin, 
»iome  new  instrantents  of  great  promise  for 
aerial  rewarcb  were  eiKhibite«l.  Amongst  thor^u 
was  th<»  •!vromet.>r.  of  Herr  Gmdenwitz. 
Tim  appjiratus  gives,  at  a  glane*;.  the  direct 
speed  of  the  wind  in  metres  and  |K>r  second 
without  having  Kitnnlt ;tn<'ou.s|y  to  look  nt  the 
watch.  The  appiratus  liius,  at  its  axle,  a 
cylindrical  glass  vessel,  olosetl  up  iind  half  filled 
with  glycerine,  to  the  exterior  of  whirh  is 
adapted  a  ring-shapt*d  scale  and  ordinary  wind 
g»uge.    When  the  apparatus  revolves,  the  aui^ 
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f»co  of  the  rotating  fluid  us^^unx's  tlio  sliapc  of 
a  rotniy  p^iraboloid,  which  sinkn  in  ilt>pth  ac- 
cordinj;  to  tfao  ^|)r>04l   of   the  revolution. 

l*rof,-ssor  Khi  rt^  .  xliiliifrd  .in  npparatits  for 
the  oit>a»uroiiietit  of  horizontal  inteu.'tity  of  tho 
earth's  miignetisDi  from  the  hanoon.  It  is  lUi 
iiiipn)vpm->nt  on  Hoyrlwcilr-r'^  .1  pjKirattis,  and 
euubloi  tlio  observer  to  notity  tho  changes  in 
the  intoa^itj  withoai  the  knowledfce  of  the 
diroftion  ff  thf  nstrononiical  and  magnt'tir 
meridian.  Thix  apparatus  in  of  extromo  sonsi- 
tiyeiiesa.  and  promiM;^  to  bo  of  the  highest 
acieotilic  raim. 

The  Variation  of  Temperature  with 
Height. — In  on  excellent  article  on  acientific 

ballooninji  appi'iirini;  in  "N.idin^"  in  .Tannark' 
last,  Mr.  N.Shaw  di<>t'us^<c*  tho  question  of  the 
▼oriation  of  temperature  with  hoi^ht.  Speak- 
ing of  tho  scioiitihc  u^o  of  tho  bulloon,  lio 
says,  the  primary  meteorological  question  to 
be  determined  hy  balloon  ascents  in  the  rat* 
of  variation  of  tonip;>raturo  with  hoiLilit.  It 
was  tVioiif^ht  that  Mr.  (Jhiishor  had  ^  iiI.nI  the 
point,  but  the  subjo.tt  has  been  ro-oponod  in 
BerUn.  which  ia  now  the  centre  of  acientifie 
ballooning,  on  tho  jiionnd  that  tho  thornio- 
meters  u^ied  by  Mr.  tilaivher  were  not  suffici- 
ently ventilated  or  screened  from  radiation. 
In  Dr.  Uor-'on's  invcstigatirns,  M.  Assman's 
ventilating  thermomotor^  were  used.  an<l  earo 
WM  taken  to  raaJce  the  circamstaneea  of  ascent 
Ctnnparable  with  thos^  of  Mr.  Glaishor's 
monrorablo  ascent-  of  1S()2.  As  Mr.  .Shaw 
points  out,  the  pn'cautions  wore  c.irried  so  far 
as  making  an  ascent  from  the  Cr>-stal  Palace 
jt^pjf  on  Srp*omb:>r  IHth.  1^98,  while  a 
(simultaneous  aiscent  was  made  at  Berlin  to 
make  sure  thai  the  differettcei  of  the  obserra- 

tinn-  w-'TO  not  due  to  cliina' ic  difT.'n'iKT ^  Vo- 
twoon  tho  air  over  Germany  and  over  £ngland. 
Further  trial  was  made  by  the  reproduotion  of 
Mr.  Glaishor's  arrangementa  from  faia  descrip- 
tion, and  the  comparison  cf  its  readings  with 
the  Berlin  arrangements.  As  the  result  cf  the 
obaervationa.  Dr.  Beraon  concluded  thai  the 
dilToronco  of  the  obsorvations  w:\s  duo  to 
iiiiitruuiental  errors  in  Mr.  Glaishor's  obsorva- 
tiona.  Mr.  Glaixiher'a  obaervations  led  to  the 
ronr-ln-ir'TT  that  a  constant  1riii|i.'rati;i r>  is 
indicated  at  no  very  great  height,  whereas 
Dr.  BersonN  fi^nre<t  ahow  increasing  rate  cf 
fall  with  hi'id  t.  "The  difforonco  in  tho  r.^- 
sults  is  one  of  fundamental  iinport.inco.  Bor- 
eon's  nnmbers  clearly  do  not  go  to  tho  end  of 
the  nuittor,  for,  with  a  little  play  if  thii, 
iniaglntition  in  tlw  region  of  Extrapolation 
hi?  i'c«ult«i  brinj^  absolute  zero  within  siglit  of 


the  very  modorato  height  of  aomo  thirty  miles, 
whereas  68°  C.  is  the  lowest  temperature  re- 
cord?d  in  tho  flight  of  tho  Unnunmed  balloon. 
Cirrii'-.  fnim  Horlin.  which  is  rt-ported  to  have 
roacluHl  a  height  of  18,(X)0  mptros.  This,  by  a 
canons  coincideiice,  is  idontiotl  with  tfao 
!oivi"-f  t  'liiiirratnTf  r  folded  at  1I10  e^irth's  sur- 
face. It  was  rogi-stered  at  Werchojansk,  in 
Siberia,  on  Jnniiaxy  16th,  1885 ;  a  atlll  k»w«r 
tompt'raturo  -TtV  C.  is  given  in  the  Meteorc- 
logiseho  Zcitscfanft  for  June,  as  re^tered  by 
the  apparatuB  of  an  tmmamted  balloon  atarted 
from  Vienna  on  Januaiy  10th  of  last  year." 

The  Application  of  Balloons  aod 

Kites  to  Wireless  Telegraphy.—  Mr.  Mar- 
coni, in  his  ror  "nt  lecture  on  wirolo^^  ti  !  '- 
graphy  at  the  Boyal  Institution  mentioned  that 
his  late  endeavours  to  utilize  balloons  and  kitei 
for  long  diatanoe  transmission  cf  signals  had 
boon  unsurcossful,  owin'j;  to  the  wiml  force 
experienced  at  the  elevation  of  the  balloon  cr 
kite.  He  forthM*  condemned  the  use  of  atrial 
niothofh  in  n  sliort  infirriow  with  the  Honor- 
ary Secretary  of  the  Aeronautical  Society  after 
the  lecture.  But  it  should  be  pointed  out 
that  tho  resourcefulness  of  a  Bad<  ii-P(i\v*'ll  ap- 
pears to  have  accomplished  what  even  the 
illustrious  ftpplier  of  wireteas  telegraphy  baa 
faih>d  to  lirin.;  about,  and  to  have  mad*  hia 
kites  cf  undoubted  usefulness  in  conveying 
wirelesi  telegraphic  messsiges  to  moderate 
distances.  Possibly  in  its  present  stage  of 
(ifvrlopmrnt  balloons  and  kito<  mny  not  be  of 
use  in  transmitting  messages  acroxs  the 
Athintic,  owing  to  the  detrimental  effect  of 
wind  on  tho  etherial  wave*;.  Rut  this  fact 
does  not  quickly  dispose  of  tho  whole  question 
as  to  the  use  cf  kites  aod  balloona  in  connec- 
tion with  the  Marconi  system.  For  military 
purposes,  where  portability  is  cf  consequence, 
the  kite  as  a  means  of  raising  the  Marconi 
apparatus  has  been  proved  to  b^  of  service  in 
the  experiments  of  ihf  Prr^ident  of  tho  Aero- 
nautical Society  to  which  allusion  has  already 
been  mad?.   At  any  rate.  Mr.  Mavconi'a  con- 

fossion^  di^plaN'  [ho  weaker  side  nf  wir('1t-'<«i 
telegraphy,  wliich  will  have  to  become  inde- 
pondent  of  the  wind  if  it  has  to  enter  the  Kata 
in  comp'tition  with  wire  telograpliy.  The 
woaknossos  cf  telegraphy  through  space  are 
certainly,  at  present,  sufficient  to  justify  the 
militaiT'  authorities  in  retaining  tho  old  re^ 
sonreea  of  visual  signalling. 

The  St.  Louis  Airship  Cotnpetition. 

-  It  is  ofrioially  nnnoimci'd  that  the  St. 
Louis    Exliibitiuu   has    been    poi>tponed  to 
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1904.  At  a  mootiiij^  of  tjjo  aoriul  coiu- 
initteo  ill  April  la-^t,  it  was  docitU-il 
that  tlio  courso  s}iould  take  the  form 
of  tlio  figiiro  S.  TIic  unuul  stnnfl  r<  to 
b«  locatttd  near  tJio  intcr^ectiou  of  the  lines. 
The  aterting  point  will  b«  at  one  of  the  loopi, 
and  after  tho  entire  outline  of  th^  Agure  is 
tnu  tho  finish  will  bo  made  ns  stated,  near 
the  Ltitmtictiiig  poinlH  of  the  loops,  in  view  nf 
the  spectators.  Another  point  d(«cid«>d  was 
that  in  tho  contest  only  one  airship  will  he 
Atartod  at  a  time.  The  r»tx  will  thus  bo 
against  time  nther  than  a^inst  another  cnft. 
Tho  Committal'  discussed  the  sum  which 

it  to  bo  reserved  for  subsidiary  prizes  in  addi- 
tion to  the  9100,000  grand  priae.  The  sum  of 
fSO.OOO  is  to  be  dividtnl  into  ten  or  twelTO 
parts,  each  contingent  upon  tJie  porformsmr*' 
of  somu  accomplisliment  on  the  part  of  an  air 
Tehide.  For  instance,  prizes  will  be  offered 
for  viriom  fvniuliuns  of  iiir'-liiiH,  tipward. 
downward,  backward  and  forward,  circular  or 
angular  movements.  It  appears,  bowerer. 
that  the  aerial  committO(»  liav.'  forgotten  tho 
most  important  condition  in  an  airship  com- 
petition, which  is  the  wind  force.  It  is  obvi- 
ous that  the  oillj  mj  in  which  fairness  can 
be  given  to  such  a  competition  is  to  award 
the  prize  to  the  competitor  who  overcomes  a 
oertain  wind  force.  Without  such  a  condition 
there  cnn  be  no  true  competition.  In  the 
interests  of  aeronautical  science  it  is  to  be 
hoped  that  the  emnmittee  will  reconsider  their 
decision. 

Tha  8h«flleld  Fatal  Paraohiito  Aeei- 

dent. —  Few  persons  can  approve  of  tlio  prac- 
tice of  dropping  girls  from  balloons,  by  means 
of  patachntes  to  add  to  the  sensation  of  a 
professional  balloon  a.scent.  Tiie  most  neent 
■victim  to  such  an  undesirable  performance  was 
the  unfortunate  girl  who  lost  her  life  at 
Sheffield  on  May  20th,  in  falling  from  a  balloon 
with  a  parachute  whirh  did  not  op-'n.  The 
opinion  of  the  jury  at  the  inquest  in  condemn- 
ing sndi  perfonnaiw>e«»  will  be  generally  «i- 
dorsed.  Perhaps,  however,  if  is  a  pity  (hat 
the  jui7  did  not  add  that  tho  accident  was  an 
instanee  of  tho  abnse  of  the  invenfjon  of  Leo- 
jiirdo  ila  Vinci,  and  that  the  legitimate  use 
jof  tho  parachute  is  for  saving  life  in  an 
emergency.  The  principle  of  tho  parachute, 
depending  on  the  resistance  of  sir.  is,  in  fact, 
the  only  lifobnoy  of  the  balloon.  In  fli.>  pa.st 
it  has  been  the  meaii-s  oi  saving  lito.  As  early 
as  1803  a  case  of  its  usefulness  was  recorded. 
Jordarki  Kuparenti.  a  Polish  aeronaut, 
aapended  from  W^saw  in  a  fire  balloon.  When 


the  balloon  attained  a  groat  height  it  caught 
fin*,  and  certain  death  must  have  been  the 
aeronaut's  fate,  had  he  not  been  provided  with 
a  parnfliiitc.  \\Hh  Mliirh  ]w  maile  his  de- 
scent from  the  terrible  situation  in  perfect 
safety. 

The  Collapse  of  the  No.  YI.  Santos 

Dumont  fiaiioon. —  No  one  can  deny  that 
I  the  No.  VI.  balloon  did  M.  Santos  Dumont 

good  service.     It  foimed  the  ai-rial  chariot  on 
I  which  tlie  bold  Braziltaii  rounded  tiie  Eiffel 
I  Tower  and  won  the  Deutseh  priae.  The  many 
evolutions  which  it  accomplished  last  year  in 
the  Parisian  cjtpitnl  exposed  it  to  eon'^tfli  nihli' 
j  wear  and  tear,   but  since  the  more  palmy 
'  moments  of  the  Brasulian  aSrouattt,  it  under* 
went  a  ducking  in  tlit-  !\lediterranfnn  l^ea,  not 
calculated  to  improve  its  condition.  Since 
that  episodo,  it  has  been  on  exhibition,  blown 

'  out  with  air.  in-iili>  flir  Crystal  P.ilaro,  iin<ler 
I  conditions  that  would  be  trying  to  the 
(  Tarnished  surfsce  of  any  banoon.  It  was  not 
a  matter  of  surprise  to  expt^rts  to  hear  that 
on  examination  shortly  before  thi<  inlvt  rn-cd 
trips  of  M.  Santos  Dumont,  the  balloon  wa.s 
found  to  be  hois  do  combat.  I^nkind  rumouia 
were  at  fir'^t  ntrront  tliat  the  holes  mid  tenrs 
was  tiio  malicious  work  of  an  adversary. 
Expert  opinitm,  however,  soon  diaipated  sudi 
imputations.  Tho  vory  fact  rf  lianpint!;  a 
baJloon  filled  with  air  in  the  great  glass  house, 
where  it  was  expowd  to  a  hmted  atmosphere, 
was  not  calculated  to  prolont^  its  life.  The 
writer,  some  years  ago,  had  a  small  balloon 
suspended  for  exhibition  purposes  in  one  of 
the  Courts  of  the  Crystal  Fsiace.  One  day, 
aft/T  a  few  «-('i'k-i'  exposure,  when  it  was 
,  being  blown  out  with  air,  it  fell  to  pieces. 
The  collapse  «f  the  Santos  Dumont  balloon  iSj 
therefore,  not  without  precedent. 
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Juna  7.  /jiPMfioJi.^"  Accidrat  to  the  Ainhip." 
II.  TAr  Car—^The Motor  Aorta].** 
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CommttniratioiDt  rexpccting  AdverU^mtntB 
hi-  (iil.ln  xxed  to  the  Publuhsn,  AirotunUieal 

Juurnul," 

Mtun.  A'/AG.  SKLL  d  OLDING,  Ltd,, 
Lunttlale  Chambers, 

27,  Chamery  Law,  W.C, 


NOTICES 

OF 


(Tjjc  licroiuuitical  .^ocictj). 


At  a  meeting  of  the  Aeronautical  Society 
held  at  Uie  Society  of  Arts,  John  buetit, 
Adelpbi,  the  following  gentlemen  were 
elected  memben  of  the  Society : — 

D«.  Wituuf  Napkb  Shaw,  F.R.S. 
Mk.  Fbeoerick  Joun  MeLviuji. 

The  following  gentlemen  was  elected  a 
member  of  the  (Jounoil:— » 

Da.  WiujAM  Nasiks  Shaw.  F.B.8. 


Editorial  commnn ivatiom  should  be  atltlressed  \ 

10  tk*  Editor,  I 

03,  Victoria  Sircft,  ! 
WcslmtUHlcr,  Loudon,  S.W. 


On  Monday,  July  21st,  when  Major 
B.  F.  B.  Baden-Powell  anlTed  at  the 
Victoria  Barracks,  Windsor,  In  command 
of  the  timc-oxpirod  mrri  and  reservists  of 
the  Hoots  Ctuardis,  he  was  met  by  a 
deputation  from  the  Council  of  the 
ASnmantioal  Society  of  Great  Britain, 
who  preeented  him  with  an  illnminated 
address  as  follows : — 

To  Ma.tor  13.  F.  S.  Badr.n-Powkll, 
Scots  Guards,  President  of  the  Adronaatical 
Society  of  Oreat  Britain. 

We,  the  imtosigned,  members  of  the 
Cionnoil  of  the  Adronaatical  Society  of 
Great  Britain,  offer  to  you  our  sincere 
congratulations  on  yonr  safe  return  from 
the  war  in  Bouth  Africa,  and,  as  we  trust, 
in  the  best  of  health. 

It  ie  a  eonree  of  much  gratification  to  na 
to  know  that  in  your  absence  from  our 
Council  yon  have  carried  out  sncli  usoFul 
and  succcssfal  experiments  with  your 
uiiiitary  kite^j. 

It  is  with  very  great  pleasure  that  we 
wdcome  you  home. 

(Signed), 

Edwin  AnsoLD. 
Edward  Baskv. 

CltAWFOHD. 

Lesmk  M.  Eari.e. 
Edward  P.  Frost. 
James  (1i,aisiif:r. 
IIiRAM  B.  Maxim. 

H.  C.  BoaaaTS. 
Gkaiilxs  WAaaiM. 
Eaio  Stuabt  Bitucntt 

Hmorary  StcrHary, 
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The  opening  meeting  of  the  new  session 

of  tlio  Aeronautical  Society  of  Cucit  Britain 
will  l)c  held  at  the  Society  of  ArtP,  John 
Street,  Adelplii,  early  in  December,  when 
^^ajor  B.  V.  S.  Badon-PoweU,  Scots  (iuards, 
the  Pn  ^idcnt  of  the  Society,  will  take  tLe 
chair,  and  deliver  au  address  on  "  liectnt 
Aeronautical  Progress." 

There  will  also  be  papers  on  : — 

"The  Contributions  of  Balloon  Inyesti* 

Rations  to  Mttcorology,"  by  Dr. 
William  Napiu-  SUaw,  F.B.8.,  and 
"  Tlie  Kitf  1  4uipmentof  the  Scottish 

Nali'n  al  Antarctic  Expedition,"  by 
Mr.  Anderson  (with  Lantern 

llluStlMtioils). 

Due  notice  will  be  given  of  the  exact 
date  of  this  meeting. 


GENERAL  MEETING. 


INTERNATIONAL  KITE  COMPE- 
TITION. 

There  will  be  an  Intpmational  Comi  c  ti- 
tion  for  ihc  Hi '!t(  Kite  Flight  under  ibe 
auspices  of  the  Aeronautical  Society  of 
Great  Britain  next  year.  The  award  will 
he  the  silver  medal  of  tlio  Society.  Full 
particulars  will  be  anuounced  in  the 
January  number  of  this  Journal. 


CHANGE    OF   ADDBBSS   OF  THE 
AERONAUTICAL   SOCIETY  OF 
GREAT  BRITAIN. 

Members  of  the  Aeronautical  Society  of 

Groat  Britain  and  othet<<  arc  reminded 
that  the  new  address  of  the  Society  Is 

68,  VicTOMA  Strkrt, 

Westminstkr, 

lomdok,  s.w., 

whore  will  he  the  Office  and  Library  of  the 
Society.  All  comintinicMtioiis!  should  be 
addrc8s<ed  to  the  Honorary  Secretary  at 
that  address. 

After  the  Library  has  been  duly  cata- 
logued and  put  into  order  at  the  new 
premises,  arrangements  will  be  made  for  it 
to  bo  open  to  membtrg  on  stated  «lays  for 
reference,  due  notice  of  which  will  be 
givcQ. 

ERIC  STUART  BRUCE, 

Honorary  Secretary, 


Tho  ronrliuling  meetinir  f»f  tin'  So^sinn  of 
the  Aeronautical  Society  of  Great  Britain  was 
h«1d  at  the  Society  of  Arts.  John  Street. 
Adelphi.  on  Thursday,  July  17th.  Mr.  B.  P. 
Frost,  J.P.,  was  in  the  chair. 

On  the  fAatform  was  the  Br»li«ii  Hfaii!*ter 
nccompanied  by  the  wbde  staff  of  the  BfsaitiaB 
Legation. 

The  Ciuikma:«  :  Ladies  and  Gontlemen. — ■ 
I  an  sure  we  ere  all  pleased  tn  hear  such 
^rntifyiTiu'  ri-port^  of  our  King,  nnd  deUnht^d 
to  hear  that  our  President,  Major  Baden- 
Powell,  b  ei^ected  home  very  shortly;  and  I 
iieml.  at  the  present  moment,  only  cull  upon 
tho  Honorary  Secretary  to  read  tho  minutes. 

Tho  UoNOKAnv  Secrrtart  read  the  minutes, 
and  announced  the  receipt  of  sereml  naesaaf^. 
trlc^mm*.  nnfl  letters  of  regret  from  those 
unable  to  attend  the  meeting.  Amongst  the<io 
names  were  Lieut  .-Oeneml  Sir  Cbsrhw  Wairen. 
!  Sir  William  Crookes,  Sir  Ilir.ini  S.  iMaxini, 
Major  H.  C.  Roberts.  Lieut.-Colonel  Templer. 

The  CuAntMAir.  in  calling  upon  the  Honoraiy 
Secret  aiy  to  read  tJie  first  paper,  announced 
that  the  Brazilian  Minister  had  honoured  the 
me«tiug  with  his  presence  that  evening. 
(Applause.) 

Tfc  remarked  X\wf  ihe  pnprr  on  "  P«  ac»*< 
Balloon  of  the  late  Senlior  Augusto  Severo."  by 
Dr.  Carlos  Sampaio.  had  been  put  into  tho 
hands  of  tho  Hononiry  Seeretar>'  by  the 
lira/.ihan  Minister  only  a  few  days  b?foro  the 
fatal  accid.'iit  to  Seiihor  Augusto  Severo. 


The  "Peace"  Balloon  ot  the  late 
Seahor  Augasto  Severo, 

L— Br  DR.  CARLOS  SAMPAIO. 

T1if»  ronf|uest  of  the  air,  by  solving  tlio 
prottieui  of  the  direction  of  balloons,  is  the 
subject  of  the  present  day;  and  its  aolutiob 
will  brt  the.  indi<^pi-nsahle  coinplem^t  of  the 
problem  of  meohanical  locomotion. 

If.  m  the  2(Hh  century,  the  probkm  ol 
mechanical  locomotion  was  solved  in  the  most 
simple  ff-*^,  that  of  linear  loeomntioii,  or  at 
one  dimension,  constituted  by  all  the  means 
of  transport  in  railways  of  whatever  natUTe, 
where,  wlinthcr  hx  st.-nn  or  hy  elorfririty, 
velocitieii  over  100  kilometres  per  hour  were 
attained:  if.  also,  astonishing  results  were 
obtained  in  the  case  of  plane  lix  (iiimtlon  or  at 
two  dimensions,  whether  terrestrial,  by  means 
of  automobiles  which  hsTC  alrea^  developed 
Telocities  of  over  60  kilonieters  per  hour,  or 
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maritime  by  means  of  large  steamers  having 
velocities  of  over  20  knots  per  hour ;  the  20th 
century  seems  to  reserve  us  the  surprise  of 
furnishing  the  solution  of  the  more  difiBcult 
rase— that  of  locomotion  in  space  or  at  three 
dimensions,  whether  maritime,  by  means  of 
submarines,  which,  when  submerged,  have  a 
velocity  of  eight  knots  per  hour,  or  aerial,  by 
means  of  balloons,  which,  by  the  experiments 
of  Santos  Duniont,  can  have  a  velocity  of  8m. 
50  per  second,  i.f.,  3O.G0(hn  per  hour. 

As  may  be  seen,  however,  the  final  result 
in  the  last  point  is  not  yet  obtained,  as  great 
velocity  is  required  to  oppose  the  wind,  whose 


The  Late  Senhob  Severo. 


force,  often  enough,  is  equal  to  15m.  per 
second,  or  54km.  per  hoiu*. 

Wc  do  not  know  wl»at  velocity  will  be 
reached  by  the  system  of  which  we  are  now  to 
treat,  but  wo  are  far  from  believing  that  a 
sp?ed  of  25  metres  per  second,  which  we  are 
promised  by  its  autiior,  will  bo  attained. 
Whatever  the  defects  and  inconveniences, 
however,  of  this  system,  the  inventor  proposes 
to  himself  the  realisation  of  two  ideas,  which, 
by  themselves,  form  an  important  progress  in 
aerial  navigation. 

These  ideas  for  which  wc  have  contended  in 
various  articles,  we  have  written  on  the  sub- 
ject, are  of  vital  int«rest  for  the  solution  of 
the  problem.  , 

(a.)  The  coincidence  of  the  centres  of  traction  I 


and  resistance,  not  only  to  avoid  wavering,  in 
order  to  annul  the  perturbing  couple,  but  also 
to  use  in  a  better  way  the  motor's  force  which 
is  all  employed  in  producing  the  propulsion, 
I  instead  of  being  partly  distracted  to  produce 
rotation. 

(b.)  To  form  but  one  body  of  balloon  and 
boat,  so  as  to  propel  only  one  single  system, 
instead  of  two  joined  by  flexible  intermediaries, 
which  was  the  case  in  balloons  hitherto  con- 
structed. 

In  his  romance,  "  Five  Weeks  in  a  Balloon,** 
Jules  Verne  already  said  (page  68),  "  It  would 
be  necessary  to  discover  a  motor  of  nn  extra- 
ordinary power,  and  of  an  impossible  lights 
j  ness.  And  yet  we  shall  not  be  able  to  resist 
winds  of  any  importance.  Hitherto  people 
have  occupied  themselves  rather  in  directing 
the  car  than  the  balloon.    This  is  a  mistake." 

An  invention,  however,  is  characterised  not 
by  the  idea,  but  by  its  realisation,  and  without 
doubt  the  idea  of  placing  the  propeller  in  the 
body  of  the  balloon  already  presented  by 
several  authors  (Farcot  in  1859,  Smitter  in 
1866.  Micciolo  Picasse  in  1871,  Cordenous  in 
1875.  Capt.  Danrit  in  "  'War  in  Balloon  "),  aa 
well  as  that  of  building  balloon  and  boat  in 
one  single  system,  suggested  by  us  in  1895, 
are  for  the  first  time,  really  put  in  practice 
by  Senhor  Augusto  Severo.  It  is  not  easy  to 
give  a  description  of  this  system,  which  is 
quite  original,  and  completely  different  from 
all  until  now  constructed,  but  we  may  be 
allowed  to  present  a  conception  easily  to  be 
conceived  by  those  who  never  saw  it. 

Let  us  imagine  a  melon  from  whose  lowet 
part  a  slice  has  been  cut  out  (a  solid  of  revolu- 
tion with  the  spindle  extracted),  and  we  have 
the  exact  form  of  the  envelope  intended  to 
contain  the  hydrogen  which  produces  the 
ascensional  force. 

The  slice  is  substituted  by  a  boat  made  of 
bamboo,  and  ending  into  a  dihedral  angle  in  it« 
upper  part,  so  that  the  apex  of  the  angle 
coincides  with  the  largest  axis  of  the  balloon, 
which  is  the  axis  of  rotation  of  two  propelling 
screws  placed  at  the  stern  and  prow  respeo- 
tively.  The  driving  force  is  furnished  by  two 
petroleum  engines  (Buchet  system)  of  16  and 
24  horse  powers.  The  propeller  at  the  stern 
is  six  meters  of  diameter,  and  that  of  the 
prow  of  a  smaller  one,  four  meters,  the  latter 
having  the  form  of  two  wings  whose  purpose 
is  to  suck  in  the  air,  and  so  diminish  the 
pressure  on  the  walls  of  the  balloon. 

Besides  these,  we  find  a  propeller  in  the 
boat,  really  a  coninensating  screw,  for  main- 
taining the  airship  in  an  horizontal  position. 
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or  to  detormine  better  the  ooinddenoe  of  the 

centres  of  propulsion. 

In  substitution  to  a  nitlder  the  author  places 
two  transversal  propeller*  beneath  the 
balloon's  longitudinal  axis  at  the  two  ends  d 
til.'  boat ;  when  acting,  l  itlipr  separately,  or 
t<ombined  in  opposite  directions,  they  cau*e 
g\Tation  of  the  s^tem  round  a  vertioel  axis 
which  jxisses  throuli  thi'  roiitrt'  ot  mass;  but 
when  working  simultaneously  in  the  same 
direction,  they  are  supposed  to  impede  the 
lowerinft  of  the  balloon,  which  may  be  pro- 
duced bv  a  lateral  wind.  The  envelope  of 
the  balloon  is  30  meters  long,  and  12  ins. 
diameter,  holding  2.000  enbie  meters  of  gas; 
it  is  of  unsvmmetrical  form,  broador  at  the 
prow  than  at  the  poop ;  and  has  at  each  side 
of  the  boat  two  compensating  ballonets  as 
g<  :i(  rally  used  in  dirigible  aitahips. 

TIk'  motor's  engines  arc  protected  by  a 
metallic  cover.  Davy's  lamp  system  is  here, 
for  the  first  time,  employed  in  atrial  nariga- 
tioD. 

It  is  as  easy  to  rf'coj^niso  the  absurdity  of 
certain  ideas  about  aerial  navigation,  as  it  V 
dtActtlt  to  foresee  the  resultji  of  a  new  rational 
^tem  of  nirshipping.  aerial  locomotion  boiim 
a  science  tliat  has  not  yet  the  complete 
sanction  of  pmbtioe.  It  is,  using  the  theories 
until  now  established,  supported  by  mechani- 
cal laws,  th.'it  we  shall  ventm*  to  enumerate 
the  quiilities  we  consider  defects  in  the  present 
system. 

First.  (1)0  lio.it,  which  otherwise  forms  a 
notable  ohginaUty  is  too  heavy,  the  inventoi 
haTing  overlooked  the  essential  quality  in 
atrial  navigation,  that  of  extreme  lightness. 
Al«o  as  regnrd";  resistance,  mtich  is  to  be  de- 
^ed.  principally  in  relation  to  the  flexibility. 

Second/  the  diameter  of  the  balloon  (12 
mctii--'),    is    excessive,     and    the  formula 
T=:K-A.V.3,  where  T.  represents  the  work, 
a  practical  co-efficient  equal  to  .026.  but 
whosro  exact  value  is  still  to  be  determined.  A., 
principal  section  of  the  balloon,  and  T".  its 
velocity,  shows  that  Senhor  Severo,  though  > 
hia  bfljloon  is  fitted  with  two  engines,  wiU  I 
never  be  able  to  attain  a  velocity  superior  to  ■ 
11  meters  per  second;  but  even  this  would 
be  a  very  good  rwult. 

In  the  tliird  place,  we  f^  that  the  employ- 
ment (jf  two  propelling  screws  are  rather  at  a 
disadvantage,  similar  to  the  action  of  two 
railway  engmes,  placed  at  the  two  ends  of  a 

Fame  trnin.  ^Ve  obscrv.',  by  the  way,  tLat 
the  diameter  of  the  propellers  is  unpropor- 
tional to  the  diasMter  ef  the  atnhip. 

What  most,  however,  preoconpiea  oar  mind. 


is  the  complete  absence  of  resistance  to 
flexibility  which  prp«!ents  the  edge  cf  the 
boat's  framework,  from  the  longitudinal  axis 
(tf  the  balloon.  Given  the  oase  that,  aa 
gMlerolly  happens,  the  wind  is  blowing  in 
gusts,  and,  therefore,  constantly  changmg  the 
magnitude  of  its  force;  it  is  very  probohle 
that,  in  this  orant  the  framewofk  could  never 
r.^sist  to  the  bending  force  produced,  especi- 
ally when*  besides  this,  by  the  action  of  lateral 
screws,  the  balloon  should  oppose  the  wind  on 
the  side. 

Finally,  we  consider  the  omission  of  the 
rudder  a  mistake,  because  it  has  always  the 
moat  effective  way  of  dhweting  aubmerged 
bodies  in  fluids.  The  chief  object  is  not  to 
oblige  the  airship  to  make  large  revolutions, 
but  to  bring  it  bock  into  its  ori^nal  direo- 
tion,  when  deviated  by  accidental  causes. 
Our  opinion  is  that  we  mnst  obtain  the  least 
»iipet£cie  with  the  g^eat<^st  sensibility,  for 
which  the  rudder  should  be  placed  at  the  poop 
of  the  balloon,  behind  the  propsdler  screw,  in 
order  to  take  advantage  both  of  the  natural 
air-current,  caused  by  the  displacomont  Off  the 
balloon,  Mid  of  tho  artificial  cnrrent,  produced 
!)y     puUion  due  to  the  propellers'  motion. 

We  think,  therefore,  that  the  substitution 
erf  the  rudders  by  Hie  two  transversal  pro- 
pellers is  an  unhappy  one,  particularly  wli^n 
their  axes  are  plaeed  considerably  below  the 
balloon's  longitudinal  axis.  It  is  difficult  to 
understand  that  Senhor  Augusto  Severe,  who 
makes  =0  grent  a  question  of  the  coincidence 
of  the  centre  of  traction  with  that  of  pro- 
pulsion, should  have  forgotten  that  it  ia 
noce«5ary  to  consider  tlie  same  condition  when 
treating  with  Internl  displacements,  whether  to 
prevent  pitching,  or  to  revolve  the  system  on 
itself;  for  tho  very  sanw  reason  tJwt  tho  pvo- 
pelliug  screws  shoidd  be  placed  so  that  the 
direction  <rf  pn^ulsion  should  pass  throu^ 
the  centra  of  resistanoe,  the  directing  screws 
should  have  their  axes  on  the  horizontal  plane 
of  the  balloon  passing  through  the  centre  of 
lateral  resistance. 

It  bmng  generally  aocepled  that  the  whole 
motive  force  should  be  employed  in  tho  pro- 
pulsion, why,  then,  distract  a  part  to  obtain 
direction?  Notwithstan^ng  our  ^ffofont  oon* 
ot'ption  of  several  details  we  have  the  greatest 
desire  to  see  Senhor  Severo's  etforts  crowned 
with  success.  Whatever  might  be  the  results 
of  his  eaqperiments,  ho  is  the  first  to  have 
1  lopti'd  a  system  in  which  balloon  and  boat 
ionn  one  single  body,  and  in  which  the  pro- 
pulabn  is  offaetod  ^  the  mott  ooavanient 
place;  thia  ia  enoogh  to emon  Senhor  Seveio 
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a  briUiant  place  in  the  histoiy  of  atrial  aavig^- 

tion. 

IT.    Bv  EHK'  STFAET  BRUrE.  M  A. 

The  Greek  Philosopher  Aristotle,  in  no 
portion  d  his  great  ethical  treatise  ihowed 
more  eondnshre^  hi*  profound  knowledge  ol 

human  nature  than  in  those  sentences  by 
which  he  describes  the  difficulty  of  man  in 
prMervinf;  the  mean.  If  the  baUoon  "La 
Paix  "  had  ,suece*shiny  accomplislietl  hs  pro- 
jected course  of  18,0()0  metres  from  the  Pare 
B'Aeroatation  at  Van^imrd,  to  the  Champs 
De  Bfoiueurros  at  D'lssy,  the  world  would 
harr*  rfsniindel  with  the  praiM^s  of  S'nhur 
Augusto  Serero,  and  the  ware  of  popular 
enthuttaam  »et  in  motion  hf  the  atrial  feat  of  j 
M.  Santos  Dumont  woulil  liavn  ljei>n  ri'tlmiblod 
in  its  force.  But  in  aerial  experiments  it  is 
often  a  baii'a-breadth  whidi  separates  sucoees 
and  failure,  life  and  death*  Ll  the  martyrdiMn 
of  Senhor  Augusto  Severo  and  M.  Georges 
Sachet  for  the  cause  of  science,  once  again  the  i 
attention  of  the  world  has  heen  drawn  to  the 
dangers  brarod  by  tho^n  who  attempt  the 
mastexy  of  the  air,  once  ag^n  has  a  depression 
fell  upon  aSnmaatieBl  enterprise,  onoa  again 
the  soeptio  ahalna  his  head  and  sars.  to  what 
purpow  is  this  wastp  of  hnmnn  life  ? 

But  Science  does  not  measure  progress  by 
the  deoeptive  floale  of  a  momentary  sueeess  or 
failure.  Tt  rr^^ards  both  from  the  only  eale 
point  of  view — the  Aristotelian  mean. 

It  aeema,  ther^ore.  fit,  that  on  the  occasion 
of  the  universal  con^stemationt  that  the  de- 
struction of  "  La  Pnix  "  has  aroused,  a  Society  ' 
which  de%-otes  itself  to  the  scientific  considera- 
tion <rf  aerial  topics  should  point  out  tlut  if 
Senhor  Severe  failed  in  his  attempt  there  was, 
at  any  rate,  one  rital  point  in  his  ^tem 
whioh  cannot  be  obecnred  even  by  die  intense 
horrors  of  the  disaster,  and  is  destined  to 
arise  from  the  ashes  of  the  ill-fated  aircraft.  1 

It  is  now  for  others  to  seek  to  apply  that  ' 
vital  point  in  a  way  that  will  not  be  danger-  \ 
ous.    That  point  to  which  I  rnf^^r  i<5  the  one 
already  emphasised  in  Dr.  Carlos  Sampaio's  1 
paper,  which  ha«  just  been  read  to  you,  viz., 
the  comhination  of  Iralloon  and  car  in  one 
•iynuiietrical  body,  so  that  the  propeller  may  be 
placed  in  the  position  to  propel  the  whole 
system. 

Such  a  system,  however,  necessitates  the 
adoption  of  a  very  small  space  between  the  1 
car  and  the  balloon  pn^r,  and  for  this  reason 
the  prost  nco  of  petroleum  moton  in  the  car 
cannot  fail  to  be  dangerous.  The  proximity 
of  the  muton  to  the  borderland  of  the  great 


ma»s  of  ca«!,  the  distanw  bein^  not  above  a 
metre,  was,  indeed,  the  cause  of  the  fieiy  end 
of  Senhor  Severo^s  balloon.  For  it  it  the 
borderland  which  is  tlie  place  of  dang^  where 
there  are  oxygen  atoms  to  combine  with  the 
hydrogen  atoms.  I  take  this  inverted  jar  of 
hydrogen  and  plunge  a  lighted  taper  into  it. 
The  hyilropt^ii  takes  fire  at  the  mouth  of  the 
jar.  but  the  taper  goes  out  when  I  thrust  it 
upwards  into  the  jar.  (Experiment  shewn.) 
Hydrogen  gaa  takes  fire  under  certain  con- 
ditions, but  is  incaprible,  of  it'.^lf,  supporting 
combustion.  The  iiame  you  have  just  seen 
burning  at  the  month  of  the  jar  is  the  effect 
of  tho  pront  affinity  which  exists  bt^twi^en  the 
atoms  of  hydrogen  and  the  atoms  of  oxygen, 
which  latter,  in  the  atmosphere  of  this  room 
border  upon  the  hydrogen  of  the  jar.  Further 
up  in  the  jar  the  hydrogen  atoms  have  no 
oxygen  atoms  wherewith  to  combine.  The 
presence  of  flame  or  eleotrio  sparika  on  a 
balloon  m.-ir  thp  borderland,  where  there  ninv 
be  an  escape  ol  hydrogen  either  through 
antomntio  vidvee,  or  even  throng  the  material 
of  which  the  haUooa  is  made,  mtist  be  an 
element  of  danger.  I  fill  tliis  soap  bubble 
with  gas,  and  when  it  is  rising  apply  a  flame 
to  the  dangeroQS  borderland.  There  is  a 
conflagration  of  the  ininiaturc  balloon. 
(Experiment  shown.)  I  cause  electric  sparks 
to  come  in  contact  with  the  soap  fihu  and  we 
have  another  conflagration.  (Experiment 
shown.)  Tlii'^f  simple  expf^riments  emphn^isp 
the  danger  of  the  boitleripnd.  It  is  a  fact 
not,  perhaps,  generally  appreciated,  that 
ft  little  beyond  tho  tlariL^  roiis  borderland  in- 
side a  balloon  where  there  are  no  oxygen 
atoms  we  might  leave  a  red-hot  poker  with 
impunity.  Here  I  have  a  glass  globe  through 
which  a  continuous  stream  of  coal-gas  is  pass- 
ing. You  see  this  must  be  so  for  I  have 
ignited  the  gas  jet  coming  from  this  globe.  I 
have  'rtrftched  a  little  piece  of  platinum  wire 
across  the  terminals  of  an  electric  battery  and 
placed  these  terminals  inside  the  globe.  Now 
I  will  cause  the  electric  current  to  pass  through 
the  piece  of  wire  and  it  becomes  red  liot  with 
impunity.  (Experiment  shown.)  Again, 
though  an  electric  spark  at  the  borderhind  aa 
a  source  of  dant^or.  it  can  exist  harmlessly 
when  the  borderiand  is  passed.  Here  T  have 
a  naked  electric  discharge  sparking  away  harm- 
lessly in  the  centre  of  another  globe  flUed  with 
no.il-g;ts.  .Senhor  ?;evero  had  intended  to  ap- 
ply the  Davy  lamp  principle  to  his  balloon, 
and  suirounded  his  motor  with  wire  gauze,  but 
from  some  reason  tliis  precaution  was  omitted. 
It  is,  however,  likely  that  the  application  cf 
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tho  Davy  lamp  principlo  to  n  navi^  iblc  b.illooti 
wniild  K'  fiiil  ir-M-ns,  ns  it  in  well-known  that 
the  Davy  huup  principle  does  not  act  under 
pressure.  Sudi  pressure,  bowsTer,  would  be 
often  afforded  in  the  cose  of  a  nevigitble 
balloon  by  the  air  current. 

As  it  is  cloir  that  it  is  dangerou-  tu  employ 
petroleum  motors  in  close  proxiimty  to  the 
balloon*  it  ia  also  dear  that  if  the  grand  idea 
of  propelling  balloon  and  car  in  on;'  hu<]y  is 
to  "survive  its  inventor  other  safer  means  of 
tleriving  motive  power  for  the  screws  will  have 
to  be  adopted.  It  would  seem  that  for  such  a 
comhination  there  is.  nroordinp  to  present 
knowledge,  only  one  safe  means  of  obtaining 
power— that  it  eloetrldty. 

It  wUl  at  woe  be  urged  that,  with  e!eo- 
tricitv,  it  is  impo'^sible  to  obtain  sufficient 
power  for  the  screw  owing  to  the  wei^t  of 
the  battery.  wheiJler  primary  or  wcondaiy. 
To  this  I  would  reply,  supply  is  regulated  by 
deninnd.  Lot  aeronauts  (lotiiiiiid  from  elec- 
tricians a  sufficiently  light  and  portable 
battery  to  provide  power  to  eombat  li^bk  winds, 
and  the  supply  will  bi«  forthcoming. 

Tt  must  he  remembmMl  that  in  1885  Cap- 
tains Krebs  and  Renard  experimented  with 
their  norigable  ballooM  "  La  France  **  in  which 
the  motive  power  vrn^  drrivrd  from  electricity, 
and  navigated  their  balloon  against  a  wind  cf 
3}  metres  a  second. 

Since  that  time  batteries  have  improved  in 
both  offi<  itMH  V  iiml  portability.  At  that  time 
such  an  excellent  device  ae  the  ever  ready  dry 
batt«ry  by  which  we  can  obtain  an  electric 
tight  at  will  would  have  been  thoiq^t  an  imr 
possibility. 

It  wius  Sir  Hiram  Maxim  who»  when  do- 
vising  his  celebrated  aeroplane  flying  maehine, 

fir^t  s<^t  tlif  t'xaiiiplo  of  maifiiig  a  steam  boiler 
of  extraordinary  lightness  for  the  power  de- 
veloped. 

In  the  words  of  our  President.  Ifajor 

Baden-Powell,  "  No  ono,  ln^fore  this  was 
conatructed,  could  have  believed  in  the 
practicability  of  making  a  steam  engine 
of  dOO-borse  power  and  placing  it  in  a 
flying  machine  presenting  some  thoti'^iiid's  of 
square  feet  of  surface  to  the  air,  the  whoie 
apparatua  only  wej(^i{ng  eome  three  tons.*' 
Lot  sonio  i-liciiu'st  or  fh"ctrii:i:ui  turn  liis  whole 
attention  for  a  while  to  produce  an  electric 
battery  which  will  be  like  the  steam  engine  of 
Sir  Hiram  Maxim,  a  miraole  of  li^tneas  and 
efficionry,  iui'l  he  will  have  given  a  large 
impctu!i  to  aeronautical  science  and  trans- 


formt-J  tho  dr  ams  of  the  lamented  Bmsilion 
aeronaut  mto  a  possibility. 

Bearing  in  mind  the  eKperiments  I  have 

shown  ycu.  emphasising  tho  p<,>--ibility  of  rod 
r  hot  wire  and  naked  electric  sparks  in  the 
I  interior  of  a  ga^  balloon,  perhaps,  in  the 
]  future,  that  spot  may  be  chosen  for  the  posi- 
tion of  tlit»  batteries  and  rooter*  in  airships. 
In  showing  on  the  <»creen  the  portrait  of 
'  Augusto  Severo,  I  will  say  just  a  few  words 
about    the    prrsonality    of    the  illustriou^i 
Brazilian  who,  with  his  engineer,  perished  on 
May  11th,  in  the  cause  of  Science  and  Cosmo- 
I  pobtanlsm. 

Augusto  Severo,  who  wn<?  a  nipmbf»r  cf  the 
Brasiliao  Pariiament,  was  a  man  ot  many  sides 
and   of   brilliant    achievemente.     He  wae 
distinguished  in  .Science  and  renowned  as  an 
orator.    He  wavS  a  philanthropist  in  the  widest 
acceptance  <A  the  word,  for  the  passion  cf  his 
'  lifo  wa«  to  do  all  in  !:i<i  power  to  promote  th« 
I  cau.se  of  Tnteriiiti  r>l  p^nc.^       Tt  wa<5  this 
object  which  enkindled   his  enthusiasm  for 
'  aBronautios,  and  to  progress  in  that  science 
I  he  looked  as  the  sures*  means  of  realising  the 
I  dream  of  the  idealist.      This  noble  p;».s«ion 
I  no  doubt   led   him  to  plead   with  brilliant 
eloquence  the  cause  of  aenmautics  in  the 
!  Bnizili  ir.  Chamber  of  Deputies,  or  .Tnnr>  17th, 
19U1.  when  the  Chamber  was  for  eight  days 
transformed   into  a  National  Aeronautical 
Congress.      It  was  his  convincina  e!<K|iience 
that  won  for  t?.o  luro  cf  the  EifTnl  Tower 
national   recognition,  and  a  vote  tf  125.000 
francs  for  the  experiment  of  the  13th  Jnly. 
I   1901.     By  this  enlightened  art  Br  iril  phred 
herself  in  the  van  of  progress  amongst  the 
natiom.  and  in  tbua  being  the  first  nation 
boldly  to  prodaim  that  aeronautics  can  no 
longer  be  regarded  as  a  mere  pastime  but  as  a 
noble    science,    destined    to    enlarge  the 
boundaries  of  many  other  scieoces  and  to 
advance  the  progress  of  man,  Brazil  will  have 
won  the  reverence  and  esteem  of  aeronauts  of 
evmy  nationality  for  all  time.  (Applause.) 

I  VOTE  Ob  fONDOr.KNCE. 

The  GuAiRMAN  :  As  ttiere  is  no  discussion 
upwi  these  papers  that  we  have  heard  read  in 
the  nb'senco  nf  n-;r  friend  Major  Roberts  (whn 
should  have  taken  the  chair  this  evening,  and 

,  I  am  aony  to  say  is  prevented  from  doing  so 
by  illnesa).  I  think  that  this  period  of  the 

I  closing  meeting  of  the  sefision  of  the  British 
Aeronautical  Society  is  a  titting  opportunity 
for  making  a  few  remarks  upon  the  lainentaUb 
accident  to  one  who  ha  1  achieved  so  Tnucb 

I  towards  the  solution  of  the  diffictilt  problem 
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of  aerial  narij^ation ;  and  while  we  welcome 
anumgsi  m  thin  evening  oar  dittangaiahei 

visitor  the  Brnzilinn  Minister,  and  othcn  who 
hr\vo  hononrofl  us  with  their  pre«!^tio<»,  T  am 
quit©  sure  that  we  all  wis!»  to  pxpro'^s  our 
deepest  regret  at  the  nod  catastrophe  which 
!mpppnp<l  fo  Si^nhor  ^fVi^ro.  .-unl  to  <)fTt>r  our 
sincere  sjrmpathj  to  tiie  Brazilian  nation  in 
the  sad  Ion  of  a  hrilliant  poltttdnn  m  wpII  a<; 
an  intrepid  and  enterprisini;  aeron.iur  — a  m;i!i 
tliat  tlio  world  could  ill  afford  to  In-r.  I  will, 
tlierefore  move  a  vote  of  condolence  with  the 
BrasQian  nation,  a  nation  no  illustrions  in 

ai'- "III  iiifjc  1!  nrljicvi'rilc'iif  >. 

Major  F.  C.  Trollope  (lato  Grenadier 
Guards) :  Ladie^t,  Tour  Ezcell(>ncy,  and  Gentle- 
men,— ani  honoured  by  the  wish  that  has 
b?en  exprc'^^ed  that  I  should  second  this  rote 
of  condc^ence  to  the  Brazilian  nation.  The 
Branlian  nation  ha«  shown  the  way  in  the 
aeronaut icnl  world  by  prnducins  such  men  as 
Santos  Duinont  and  Aui^u^ito  Sovero.  Un- 
fortunately, this  deplorable  accident  ha-s  taken 
place,  and  ha«  pttt  us  back  a  little ;  bnt  »till. 
we  hnpo  to  trv  asjain.  I  hi^'y  to  ec^^cu,]  tj^ig 
deep  vGt«  of  condolence  from  tlio  whole  of  the 
British  Aeronantioat  Society. 

Dr.  HroH  Robkrt  Mii  l!  LL.D.,  F.R.G..S. 
(Seen'taiT  Royal  Meteorolonicid  Sf  ci*  'y'l : 
Mr.  Cliairraan,  I  am  honoured  to  be  iv*ked,  as 
A  representatire  of  British  Meteoroloipsts,  to 
support  thi'i  vote  cf  cendolrr.r.i  with  the 
Brazilian  people.  I  may,  p?rhap^,  b.^  allowed 
to  say  one  word  as  to  how  it  is  that  meteoro* 
lo2;ists  look  with  such  hope  and  such  ii\t..re«t 
at  tl  i;.]v:iiio(><;  in  the  navigation  of  the  air. 
It  lias  gradually  betn  dawmng  upon  tlie 
met«orological  worid  that  the  great  problems 

witirh   e!Trr*   •^io  distrihuti^  11   '.f  tlii>  wrather 

on  the  surf.ic?  of  the  earth  will  only  find  their 
solution  when  the  movements  of  the  upper  air 
luiTe  been  fully  inve^^tigated  and  imderstood. 
Xow.  we  have  done  for  many  year«  pi'-t.  what 
has  been  pos^iible.  and  done  it  with  difficulty, 
in  tiie  way  of  starting  high  level  obsenratories. 
We  have  nho.  following  in  this  rase  the  lead  of 
the  United  States  of  America,  endearoured. 
by  the  use  of  kites,  to  cariy  our  meteorologi- 
cnl  instnmients  up  to  A  great  height  in  the 
free  air.  .\nd  for  a  very  lonj^  time  h■^^'k,  in 
fact  ever  since  bailoons  were  first  introduced 
in  this  oountry,  meteorologists  hove  taken  » 
leading  pnrr  in  tlie  inre>tigations  of  flio  higher 
air.  But  the  great  desideratimi  is  to  itave 
the  nieatt»  of  moving  freely  up  and  dmm  and 
to  and  fni;  to  havo  the  meana  of  stajring 
aloft  for  as  ;rreat  a  time  as  mny  be  required, 
stationary,  or  moving  ns  d'?^ired  in  any  direc- 


tion ;  and  it  is  there  that  we  look  to  Brazil  for 
I  great  devdopmeiits  in  die  future.  The 
\  illustrious  BtuiltanB.  whose  work  in  proving 

pmrtirrihle — provina;,    at   least.  po«isible — the 
'  navigation  of  the  air,  have,  it  seems  to  me, 
i  kid  the  whole  world  deeply  in  debt.    And  no 
one — no  people — aro  moro  r-Mdy  tn  appreciate 
valour  and  enterprise  than  we  of  the  Unitod 
Kingdom.    I  remember  very  well  how.  when 
Dr.    Nan  sen  started  forth   on   an  enters 
prise  whir-!i.  to  geograp^ier=5.  npp-nred  quiti'  ;is 
,  dangerous  and  quite  as  uncertain  as  aerial 
I  navigation  may  appear  to  ordinary  engineers, 
that  he  resisted  nil  arguments  proving  the 
danger  of  the  enterprine.    He  had  rnnrinc?d 
himsetf  of  the  troth  of  his  theory,  and  he  was 
prepared  to  risk  hLs  life  on  that  faot.  And 
wh^n  he  rf»tiimed  with  n  quip'  mrdesfv,  he 
1  simply  said  that  he  had  provetl  his  theory  to 
I  be  true.    Now  the  line,  as  Mr.  Brace  so  rerr 
truly  siiid.  betwe<»n  success  and  failure  in  ail 
new  enterprises  is  a  vry  narrow  line  ind  cd. 
;  And  it  is  hardly  within  hiimnn  control  to  say 
I  on  whicli  side  of  the  line  any  given  experiment 
will  terminate.    But  I  think  the  spirit  of 
o.'d  Engliidi  poet  animates  us  still  when  we 
consider  that  "  He  either  fears  his  fate  too 
much  or  hisi  desert  is  small,  who  will  not  put 
I  it  to  the  touch  and  win  or  lose  it  all."  And 
,  in  memory  of  ono  who  did  put  it  to  the  touch. 
I  and  happened  to  lose  it  all.  I  think  that  we 
ouijht   to  .associate  nnrsMv,'-  in  fliis  vote  rf 
condolence  with  the  Brazilian  people,  that 
preat  nation  of  the  Soutb-West  upon  whose 
1  flag     there    appoarti    the    brilliimt  motto 
,  incorporating;  order  with  progress,  (.\pplause.) 
The  C11AIRMA.S  put  the  vote  of  condolence 
to  the  meeting,  and  it  was  cairied  tmani- 
mou'^ly. 

The  BuAZtl.tAK  Minister;  It  is  deeply 
touching  to  Brazil,  I  can  assure  you, 
to  H'ceive  the  sympathy  from  the  Ai»ro- 
nau'ic  il  Son 'ty  of  rin  at  Britain  on  the  fate 
of  our  lamented  countryman,  Spnhor  Augusto 
Severe.  We  live  in  such  a  crowded  time  that 
one  crtnnot  feel  to  their  full  extent  the  shocks 
that  come  every  day  upon  us  from  all  parts 
of  the  world,  as.  by  their  number  and  their 
diversity,  they  almost  at  onoe  destroy  and  re- 
'1  place  each  other.  The  rnta<trnp!i(«  which  be- 
fell the  Brazilian  aeronaut  was,  in  that  way, 
overshadowed  by  another,  the  much  greater 
one,  that  made  of  Saint  Piorro,  a  new  P(ini|vil. 
But  for  tliat  rapid  succession  of  discharges 
from  the  daily  appantns  in  constant  '  >pera> 
tion  upon  our  curiosity,  our  concern,  our 
I  interests  in  all  thinfjs  human,  the  Paris  fall 
I   would  have  remained  longer  present  to  the 
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woxid.  M  it  really  grooped  Mine  of  the  cluinie- 
tcxistics  of  the  tragic  side  of  glor>'.  Senhor 
Severo.  like  other  Brazilians,  had  be«n  before 
carried  away  by  the  balloon  enthusiasm,  but 
]»olitiet  made  hjm  for  a  time  lose  trace  of  his 
fixptl  intent,  when  tin-  Kujif os-Dnraont  tour 
cf  the  Eiffel  Tower  came  to  awake  his  life's,  or 
hw  dMrtb's,  cull.  It  waa  not  jealousy,  nor 
•pite  ;  it  may  have  bo*  ii  competition,  or  f  mnla- 
tion,  bat  even  that,  by  pure  casualty  or  coin- 
oideiiee ;  it  was  another  thiu>!,  it  wu  the 
natural  prompting,  the  inborn  inspiratioilt  set 
in  motion  hy  patriotic  ambition.  He  was  our 
second  comer,  and  he  thought  he  would  in- 
crease, ten  time*,  the  natanil  asset  created  by 
Santos  Dnmont.  I  regret  I  am  inrompi^tont 
to  deal  with  any  of  the  scicntihc  or  practical 
merits  of  his  balloon.  There  is  only  one  point 
with  regard  to  him  upon  which  I  can  touch, 
and  that  is  the  noblo  sacrifice  ho  offered,  in 
his  country's  namo,  to  the  cause  of  Science. 
That  saoiifice.  whether  you  call  it  suooess  or 
failure,  we  trust,  will  not  remain  sterile. 
Science  advanceft  mostly  by  the  faith,  tbe 
perseveranoe,  the  elfort.  the  derotiini  of  Urn 
connijou  worker.  Tlii>  achievement,  tho  in- 
vention, tlie  stroke  of  genius  or  of  luck,  that 
form  the  Tiribte  penwmal  contributions,  are 
like  ereiTthing  else,  the  effect  of  the  preSMUre 
from  the  circumferenct-,  the  work  of  the  same 
organic  force  that,  at  the  proper  time,  shapes, 
hardens  and  ripens  the  vesulte.  like  the  fruits 
on  the  trc*f.  Ont«  oaTinot  make  too  mtich  of 
imagination,  which,  alone,  no  doubt,  possesses 
tho  creatiTO  tou^ ;  but  one  mtist  make  still 
more  of  tlio  spirit  of  devotion  and  sacrifice, 
whence  the  kindling,  spark  will  ever  come  of 
the  generosity  that  links  together  in  the  same 
chain  the  man  who  fails  and  the  man  who 
succeeds.  Tlie  solidarity  of  succe?>s  and 
failure,  of  Ending  and  searching,  of  invention 
and  twttine.  of  steerinig  and  ttmyiiig,  of 
victory  and  disaster,  is  in  thp  history  of 
Sdence  the  necessary  qualification  of  legiti- 
mate ^ory.  It  woold  be  n  sad  day  for  6d«we 
wlipn  failnro  of  a  oortnin  kind  was  not 
reckoned  as  secondary  only  to  success. 
Ballooning,  e^en  now«  seems  among  human 
aflhiefemfloto  4ha  one  fai  which  progress  de- 
pends more  on  over  sncccsMVe  failur«»*<,  if 
heroism  and  ail  its  moral  equipment  can  ever 
be  called  failure.  We  oamiot  aa  yet  thhik  of 
a<'r(^nnijt'c9  n"?  ?.  '^ci'^nco  that  coulfl  hnve  been 
worked  out  to  perfection  at  the  proper  time 
by  the  simple  progress  of  moeiumsH,  and  witb> 
out  ono  single  life  being  risked.  But  if  such 
13  to  be  the  concept  of  the  future,  that  would 
not  lender  ih«  cUaasten  of  the  jm^oientifio 


I  times  less  honoimble*  and.  perhaps,  their 
legend  would  even  grow,  once  closed  the  long 

I  martyrology  of  the  air.  The  names  written 
in  it  for  the  sake  of  progress  and  of  Scienoe. 

as  well  as  of  human  ambition,  like  Andree's  or 
Severo's.  will  endure  for  ever.  I  honour  our 
illustrious  countn>-man's  oomrage,  his  devotioa, 

;  his  thoroughness  of  purpose,  his  loftiness  of 
ambition,  Iii^  pntriotic  duel  in  the  heicht-s  of 
the  air  with  Santos  Dumont.  but  above  ail  J 

I  honour  his  fate.  Men  of  that  stemp  will 
always  be  the  pride  of  mankind,  if.  for  nothing 
else,  for  their  daring  and  for  the  kind  of  gam^ 
at  which  they  stake  their  lives.  This  is  a  sport 
of  immortality.  La-st  year  the  aeronauts  of 
England  honoured  immortal  success  in  Santos 
Dumont,  to-day  they  honour  immortal  faUttre 
in  Severe.  It  is  beoauae  they  know  that, 
chiefly  in  tlieir  own  career,  in  their  deatlly 
flight,  failure  and  success  are  parts,  fragments 
of  each  other,  suocesrive  atagee  of  the  same 
successful  evolution.  I  thank  the  Aeronauti- 
cal Society  for  this  demonstration.  It  is  veiy 
flattering  also,  for  us,  that  it  met  to-night  to 
hear  and  to  appUiud  a  paper  on  Severo's  m- 
vention  by  anotlu  r  Brazili.in,  S^nlior  .Sampaio. 

,  a  man  of  great  moclmnical  and  mathematical] 

I  faculties.  I  am  glad  to  hear  from  sudi 
authoritic;  as  wc  listened  to  to-niglit  that  the 
system  deserves  another  test  and  that  it  will 

I  brar  improvement.     6enhor  Serwo's  funeral 

'  in  Rio  (!n  Janeiro,  yuu  wit!  bo  (gratified  to 
hear,  was  of  unprecedented  national  magni- 
tude. That  means  we  will  remain  attached  as 
a  nation  to  the  groat  problem  for  which  Le 
laid  down  lii<^  life.  Allow  uie  to  pny  a  finish- 
ing tribute  of  respect  to  bis  fate-companion. 
Monsieur  Saehetf  for  his  fearlessness  and  ais^ 
disinterestedness,  qtinlitio.s  that  are  i.iseparable 
from  your  noble  calling,  whatever  its  rank, 
but  in  no  one  so  admirable  as  in  thoae  who 
have  nothing  to  saqpact  from  gbiy.  (Loai 

'  applause.) 

I 

,  Baliooa  Aseeats  In  ThuatUntonas, 

'        By  Tnn  REV.  JOHN  M.  BACON. 

Several  authentio  instances  are  on  record  of 

a  balloon  either  approaching  the  neigbhonr- 
;  hooti  where  a  thunderstorm  is  in  progress,  or 
\  9lf  beooming  actually  envdoped  in  an  adivo 

thundor  pack.    It  is,  however,  to  be  regretted 

that  these  exceptional  experiences  have  for  the 
I  most  part  occurred  to  voyagers  who.  not  being 

trained  ob-ervers,  have  failed  to  furnish  in- 
I  formation  of  mucli  practical  or  scientific  value. 
1  All  too  obviously,  for  the  most  part  aooouita 


THE  AERONAUTICAL  JOURNAL. 


63 


have  boon  ovoHr a\m,  an  rrror  to  be  oxtrenifly 
regretted  botii  lu  the  commercial  as  also  in  the 
aciemtifie  world.    It  is  generally  difficult  to 
form    a   true   picture    or   estimate    of  the 
phenomena  recorded,  and,  perhaps,  it  would  ^ 
not  be  unjust  to  urge  that  all  newspap<»r  re*  , 
poitB  ahotild  be  strietly  estinuted  at  their  valiie  1 
OS  such . 

A  oorr^pondent  in  the  English  Mechanic 
quoting  frmn  the  Canadian  Weather  OvMle,  ' 
states  that  the  aeronaut,  S.  A.  King,  ascended 
in  August  weather  from  Burliiic;ton.  Town,  jast 
as  a  tiiunderstorm  was  approuehing.    When,  j 
in  the  mommt  of  leafing  the  giooad,  his  i 
bnlloon  rapidly    curried    towards  the 

thunderstorm,  through  which  he  was  borne  up- 
wards.   But  instead  of  his  piercing  through  ' 
the  upper  limits  of  the  storm  "  ^ere  came 
down  right  in  frotit  of  liim.  nnd  appjirmtly  not 
more  than  50  feet  distant,  a  grand  discharge 
ot  eleotneitgr."   Ilieii  be  felt  the  oar  lifted  ae  \ 
the  balloon  wa.<;  hurled  throtifjh  the  rJoud.  untl 
though  it  is  not  quite  clear  where  he  was  hurled 
to.  it  18  stated  that  fresh  disehatiges  of  eleo*  * 
trioity  kept  doing  the  siame  thing  over  again 
till,  finally- -the  mo>t  intrllicihlo  part  of  the 
uarnitive — hea%'y  rain  carried  him  down. 

Again,  the  saoie  correspondent,  quoting  from 
rponrds,  fp]U  of  M.  le  Moste  ascending  from 
Dunkirk  on  June  9,  1863,  and  being  carried 
into  a  stommdoud.  where  the  "  beating  of  the  I 
rain,  the  heavy  gusts  of  wind,  and  the  loud  ; 
reverberations  of  tlie  thunder,  put  the  stability 
of  the  balloon  to  a  fearful  test."     Here  it 
would  almost  seem  that  the  lou^ess  of  the  ! 
thunder  wii-s  thought  to  endanger  the  balloon. 

But  ther«>  follow  equally  extraordinary  state-  1 
meats  affecting  a  Frmab  aSronant  of  Europeatt  I 
fame,  M.  Eugene  Godard.    Three  journalists 
werr>  hi"?  companions  in  an  nscont  during  which 
"  the  balloon  wuh  caught  in  the  middle  of  a 
thunderstorm,  and  twice  the  lightning  fladied  f 
within  a  few  yards  of  the  terror-stricken  crew." 
Surely  it  is  the  journalists  here  who  ore  re-  , 
sponsibte  for  the  statement  t  I 

Yet  another  quotation  is  given,  and  one 
which  we  may  regard  as  of  another  orrler.  It 
relates  to  a  public  ascent  made  at  Frankfort- 
on-the-Maine  by  Green,  junior,  on  August  ^ 
22,  1847.    Tlie  hour  of  departure  wa*  5  p.m.. 
and  it  appears  that  Green  was  determined  to 
keep  foidi  with  the  public,  notwithstanding  I 
the  fact  that  a  thunderstorm  was  blowing  up 
with  a  hurricane  of  wind  from  tlie  south-west. 
When  at  about  4,500  feet  elevation  and  level 
with  the  stonn-cloud,  the  rain  was  descending  ! 
like  a  wat<>rfall.    Each  rlischarj;e  of  liirhtning 
caused  a  vibratoiy  motion  in  the  balloon.  In 


this  instance  the  aeronini!  sncc'<>«»ded  in  a;soend- 
ing  above  the  ijiorm,  whvii  a  line  breeze  from 
the  nortb>west  carried  him  dear  of  the  disturb- 
ance. 

It  will  bo  interesting  to  take  the  above 
narration  in  connection  with  a  report  on 
thunderstonns  du"  to  two  eminent,  amateur 
astronomers,  Prebendary  Webb  and  Rev.  T.  E. 
Espin — the  result  of  many  years'  research. 
AcKwrding  to  these  obserrers,  wh«B  the 
tliuiiderstorni  is  coniin^:  on  tho  wind  i-  usually 
blowing  N.E.,  "  or  ag^iinst  the  diiection  that 
the  storm  is  coming  from."  Thumdei'Storma. 
"  come  almost  invariably  from  the  soutii-west. 
and  as  ^oon  as  the  storm  has  passed  the  wind' 
will  blow  after  it." 

But  quite  as  valuable  a  record  is  affocded  by 
Charles  Green,  senior,  in  an  ascent  from  New- 
bury in  1827.  Green,  describing  the  occa.sion 
bim.Milf,  relates  that  the  morning  was  very 
squally,  and  that  the  balloon  could  scarcely  be 
kept  down  even  with  tlie  strength  of  a  Inindred 
men.  The  force  of  the  wind  never  abated, 
and  when,  at  6  p.m.,  the  balloon  was  Teleaeed, 
"  it  bounded  off  with  great  velocity  in  a  S.E. 
direction,  and  in  a  very  short  space  of  time 
was  riding  tho  gale  at  a  height  of  two  miles. 
At  this  altitude  we  perceiTed  two  immense 
bodies  of  clourl  opr^ratcd  on  by  contrary 
currents  of  air,  until  at  length  they  becaOM 
united,  and  at  that  moment  my  ears  were 
assailed  by  the  most  awful  ami  long-continued 
peal  of  thunder  I  ever  heard.  These  clouds 
were  a  tuii  mile  beneath  us,  but  percei>'ing 
other  strata  floating  at  the  same  elevation  in 
which  we^  wfro  sailing,  which,  from  their 
appearance  I  judged  to  be  highly  charged  with 
sleotricity«  I  eonsideied  it  prudent  to  disehaigie 
twenty  pounds  of  ballast,  and  we  rose  half  a 
mile  above  our  former  elevation,  where  I  con- 
sidered we  were  perfectly  safe  and  beyond  their 

influence.      I    observed,    amongst  othei 

phenomena,  that  at  every  discharge  of  thunder 
all  the  detached  pillars  of  cloud  within  the 
distance  of  a  mOe  round  became  attracted  and 

appeared  to  concentrate  their  force  towards 

the  first  body  of  cloud  alluded  to.  leaving  the 
atmosphere  clear  and  calm  beneath  and  around 
us." 

Charle>  Green'n  American  contemporary, 
John  Wise,  describes  a  similar  appearance  of 
the  storm^lond  as  viewed  from  above.  He 
compares  it  to  a  violent  ebullition  which  soon 
developed  itself  into  nprisiug  cloud  cwiumna 
disdiatging  flashes. 

Very  similar,  again,  is  a  description  of 
Captains  Poytier  nnd  Ho'^Mird  in  l"?.*? ;  who, 
from  the  Peak  D'Anie,  in  the  Pyrennees,  made 
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several  obsenratioiu  of  tbundemonn»  when 
Umm  wera  in  progren  below,  so  that  Um  upper 

.iirfacps  wpro  ■vrell  <pen.  THosp  siirfncM  were 
Always  noticed  to  be  broken  into  ridges  and 
protnbeniioeB*  rining  to  greats  heighto,  liln 
Alpine  peaki. 

But  no  more  instniotivi'  in>f;\iioo  of  a 
thundorstorm  obaeired  from  above  is  to  be 
found  than  tliat  reported  Uiit  jear  tn  tlie 
.Toiimil  of  otir  Society.  I  rofer  to  the  occa- 
sion when  three  lieutenants  of  the  Pnu«ian 
Balloon  Corps  made  aa  ascent  from  Berlin  on 
Join*  1.  inoO.  In  this  rn-se  the  ballcMin  wan 
moving  fn»a  the  sonth-weat  at  a  height  of 
'2,300  foot,  when,  it  became  enveloped  in  a 
thundor-cloud.  Sharp  cmcicling  aounds,  as  also 
loU'I  hissinii*.  wer«>  fu-anl,  accomprtniM  by 
ispnrks,  out?  of  which  whs  estimated  «w  twenty- 
aevan  inches  loofi^ 

CVmirii-ntintr  on  tin's  storm.  Dr.  TX  TT  Scott 
points  out  that,  though  the  thunderstorm  at 
the  time  passed  over  Weetphalia  to  the  west- 
ward and  over  Pomerania  to  the  on^tward.  y«>t 
no  storm  wns  experienced  at  Berlin  under- 
neath. And  hiH  explanation  is  that  over  the 
Valley  of  the  Spree,  tlip  water  being  cooler 
than  the  air,  there  was  a  d»»<ct'ndin5r  rnrn>nt  of 
air  which  counteracted  tlte  normal  a<^ending 
current  of  tho  aqnall.  the  conMqnenoe  being 
that  t-hf>  thnnd'Tstorm  wns  kopt  up  and  so 
jumped  over  the  river.  Dr.  Scott  addsi  "  the 
barometer  at  Berlin  at  th«  time  showed  tho 
onlioarj'  little  jumps  characteristic  of  the 
paasafzie  of  thunderstorms,  but  no  thunder  or 
lightning  waa  noticed  in  tJjo  city." 

Hie  following  ii  an  occasion  when,  during  a 
balloon  vny;ic:e  from  NewbuTT,  I  was  un- 
expectedly enveloped  in  a  aevere  thunderstorm, 
and  remained  for  some  time  a  close  observer  of 
the  phenomenon.  Tlic  <1  it.-  w.is  July  27,  1900. 
a  daj  wbich«  opening  with  fair  promise,  be- 
came ehametotised  shortly  after  noon  by  a 
soeces.sion  of  heavy  electric  storm.s,  increasing 
in  intensity  and  duration  as  the  day  wore  on. 
Wind  vanes  remained  point  iiit;  eastward,  while 
cloud,  at  the  hei^t  of  some  2,000  feet,  sailed 

^^vr^y  from  the  west.  At  less  than  this  heif^ht. 
however,  pilot  balloons  which  started  towards 
the  west  became  headed  back.  The  ascent 
was  made  at  5.15  p  in.,  nt  whirh  tinic^  the 
cloudii  had  ail  dispersed  and  the  wind  had 
Itilled.  Our  course,  whidi  at  first  lay  to  the 
north  and  the  north-west,  turned  nearly  doe 
west,  and  followed  pretty  closely  the  windings 
of  the  Kennot  Valley. 

It  was  about  twenty  minutes  after  the  start 
that  the  air  below  us,  and  yet  more  ahead  of 
u«,  b^an  rapidly  growing  murky,  while  our 


rate  of  progress  became  greatly  accelerated, 
k  At  this  period  no  well*deflned  douds  were 

'  notiri^able,  our  onvironment  boinjZ  veiled  by 
the  curtain  of  grey  liaze  around ;  but  from  the 
starting  ground  at  Newbury  a  vast  thunder- 
pack  was  seen  to  be  already  upon  us.  Then 
the  storm  broke  with  a  blinding  sheet  of  h.nil, 
and  IX  dowunLsh  cf   piercingly-cold  air.  the 

I  prelude  to  a  terrific  dis|day  of  Uf^tning.  which 
fin.sliod  with  preat  frequency  nnd  on  nil  si'les 
of  ua.  Obaen'era  below  informed  us  that  we 
appeared  to  be  embosomed  in  the  heart  cf  the 
stonn,  which  t-oiiiple^oly  envi'Iopod  us. 

To  ourselves,  though  the  view  overhead  was 
hidden  by  the  vaat  bulk  of  the  balloon,  it  waa 

•  evident  that  the  fladm emanated  from  a  region 
somewhat  above  our  own  level.    Thus,  to  the 

<  eye,  the  manifestations  of  the  lightning 
partook  of  the  usual  appearance,  namely  forked 
streaks  of  flame ;  but  so  h^iTrilderinuly  brief 
and  brilliaat  that  the  mind  could  scarcely 
determine  whence  they  came  or  where  tiiey 
Viinished,  The  tlnmih  r  w.is  no  le-s  remark- 
able, being  short,  with  little  rolling.  It  was 
dear  that  existing  oooditions  stilled  to  us  the 
usual  reverberation ;  ajid  this  fact  was  con- 
firmed by  an  experiment.  Just  as  the  storm 
waa  gathering  I  had  fired  a  gun-cotton  fog- 

i  signal  below  the  car,  and  had  remarked  how 
the  long-rolling  echoc;,  always  evoked,  had 
been  almost  entirely  quenched.  Doubtless, 
then,  the  air  waa  in  extreme  turmoil,  ei^r 
the  cans,'  or  consiMjuence  of  the  eli>ctric^l 
disturbano'  tlieu  being  manifested.  Broadly, 

.  the  atniospiiorio  conditions  at  this  moment 
were  a  lower  warm  and  now  fast  current  still 
setting  westward,  an  upper  current  bearing 
the  storm-cloud  diametrically  opposed  to  the 
former,  and,  again,  a  swift,  overmastering 
down-<1mu::ht  (if  •<  rl  1  air.  -weeping  down 
the  hail  and  cuiryiug  us  towards  earth. 

A  question  arises  here  of  mudi  interest  to 
aeronauts.  Is  a  balloon  entrapped  in  a 
tliunderstorm  in  special  danger  of  being  struck 

;  by  lightning?  My  own  belief  is  that  if  it  b 
being  held  captive  by  a  steel  cable  the  danger 
is  extreme  ;  and  we  heard  of  a  fatal  :ii'«  i<lf  nt 
nut  luuK  since  to  soldiers  iu  charge  of  a  luiliturv 
balloon  kept  flying  while  thunder  was  round. 
On  the  otlier  hand,  I  do  not  fancy  that  "special 
danger  from  hghtning  attends  a  free  balloon 
if  only  from  the  fact  that  I  know  of  no  reeord 
of    disaster,    thoti'Ji    halhions    must  haw 

,  oonstwitly  ascended  in  thundery  weather. 

j  A  featiier  or  other  floating  body  in  the 
neighbouiliood  of  an  electrical  machine  in 
action  i«  surely  repelled  r.ither  than  attmcted. 
Tiiere   is,    however,    of    cour;i«.  always  the 
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possibility  of  a  floating  balloon  being  in  a  line 
of  low  rerisfaum  in  irfiioh  a  diaoliargB  it  pre- 
paring, in  whidi  mm  \%  would  somly  enoounter 

such  disohai^e. 

After  the  reading  of  this  paper,  Mr.  Bacon  , 
aachibited  aev«nl  lantern  slides  itlnatratiTe  of  | 
His  remarks,  including  a  very  fine  series  d  | 
photographs  of  lightning  Easbes.  > 


AToto   Off   m    Pertormmace   of  the 
"Bristoi"  War  Bmllwm  during  > 
the  South  AMcmn  CMtapalgn.  | 

Br  CAPTAIK  H.  B.  JOXES,  B.A.  1 

[T!ii>  communication  formed  p;irf  of  a  letter  ' 
from  Captain  Jones,  received  from  Machado- 
dorp,  TVsnsraal,  by  the  Honorary  Secretary.] 
It  wns  road  in  the  absence  of  Captain  Jonea  by 
the  TTnunrrirA'  Meoretary. 

"  The  '  Bristol '  War  Balloon.  11.500  cubic  1 
feet  capacity,  was  fiiat  filled  on  Miirch  6. 1900,  ' 
the  gas  being  tr.insferred  from  '  Duch&ss  of 
ConncuKht  '  leaking   badly  from  biillet-holes 
receircd  at  Paardeberg.    Tlie  baUoon  was  up  I 
tliroiighout  the  fight  at  Poplar  Grove,  and  was  I 
omptiod  on  >r;in?li  0  witlion*  anv  repair  in  ' 
shops  at  the  base ;  it  remained  on  the  section  | 
waggon  nntil  filled  at  Vet  River  (advance  from  i 
Bloemfontcin)  on  May  fi.    It  wa.s  u«ied  at  the 
engagi-monts  at  Vet  River  and  Land  Hirer, 
and  arrived  at  Kroonstad  on  May  12.    Tlie  | 
balloon  was  kept  in  a  slieltered  place  near  the 
river  till  \vv  mnrrhed  again,  on  ]M;iy  22,  and  i 
was  not  emptied  till  after  we  had  crossed  into  ! 
the  Transvaal  at  Vereeniging  on  ^(n y  27.    To  ' 
keep  a  bnlloon  going  for  18  days  at  one  station 
i<5  a  goo<l  f ,  l)':t  in  our        t!if  *  Bri'*tol '  was  | 
filled  for  22  days,  and  did  a  march  of  166 
miles  with  the  division.*   It  is  unnecessary  to 
say  thn*  t'.Ms  could  not  J-nve  been  done  with  ' 
even  a  perfect  balloon  unless  tlie  weather  had 
been  good  and  the  men  of  the  section  highly 
trained ;    it  speaks  wraderfnlly  well  for  the 
fabric.    Tlie  ItMkajif*  wn«  practically  nil.  but 
we  occasionally  had  to  run  in  some  gas  in  the 
early  morning  to  prevent  the  risk  of  towing  a 
hnllnn     fl>rf<-j"r    n.'itTT't    the    bref'/f  wliir-h 
always  came  up  with  the  sun,  and  later  in  the 
day  we  had  to  allow  the  expansion  to  nm  ont.  ' 
We  had  a  very  hard  day  the  day  before  we 
crosspd  the  Vaal,  and  T  wns  incHm  d  to  empty 
the  balloon,  but  the  whole  section  were  k<'en  to 
get  the  *  Bristol '  into  IVamvnal  territoiy.  end 
we  did  so.    Our  transport  wn<;  nxrn,  slow  but 
sure.    We  generally  got  into  camp  after  dark,  ; 


*  It  waa  at  Fourtoen  Streams  that  a  balloou  norkud  cu&- 
•laaotlr  mib  ou  ialUti>a  dttc:ag  Um  Uto  wu.-'&o. 


and  yet  the  men,  tired  with  a  long  march, 
were  alwajra  keen  on  doing  evetytfaing  th^ 

could  to  safeguard  tliu  balloon  from  tlio 
dangerous  morning  draugiit  which  caugbt  her 
when  she  was  slack  and  flapping." 

Note  on  The  Cyealm  Flying  Mnchlne. 

Bt  DB.  CHABLE8  ZIUMEBMAN. 

"Die  ideal  Flying  Machine  is  the  product  of 
Nntnro,  v.-  .,  tlip  soaring-Mnl  type.  We  have 
been  endeavouring  to  construct  a  duplicate  for 
nearly  twenty  yean.   We  do  not  oKpeofc  to 

realize  our  ideal,  but  wo  can  ni  proxlmiite  it 
and  come  nearer  to  it  than  if  we  had  never 
tried.  In  our  search  for  the  secret  of  man* 
flight,  at  least  half  a  dozen  full-sised  man- 
carrj'iug  machines  hare  been  bnilt  and  experi- 
mented with,  beside  numerous  models,  each  a 
different  design,  and  like  all  other  nacbinea 
designed  to  narigate  the  air  by  other  students 
and  workers,  failed  to  do  more  than  get  broken 
and  smashed  in  pieces  luug  before  the  testing 
waa  half  completed.  Enough,  however,  was 
gl.  aiicd  to  demonstrate  th.it  wc  were  on  the 
right  track,  and  a  little  nearer  the  long 
souglit-for  goal.  StiU,  we  had  not.  «a  yet,  dis> 
oovered  the  key  to  the  hidden  truth,  and  it 
wns  necessary  to  do  the  <:ime  (liinp  over  again, 
making  changes  here  and  there,  adding  new 
improvementa,  until,  at  present,  there  is  great 
encotirnceineiit  (o  confinu''  in  the  line  of 
thought  and  experiment  chosen,  as  it  promises 
finally  to  prodoce  what  we  are  all  looking  for, 
and  that,  verj*  soon. 

The  machine,  "Cyrnla,"  nnw  hnilding,  is 
about  (3;5  ft.)  thirty-tive  feet  acro<is  tips  of 
wings.  The  tatter  T  propose  to  vibrate  verti* 
cally,  to  get  fi.rward  motion  on  f'lf  tnound  .-is 
well  aa  in  the  air.  I  constructed  a  model  of 
the  same  design  as  my  machine.  Tt  wn«  abont 
eight  feet  across  wing  tips;  during  the  past 
winter  it  was  submitted  to  many  trials,  with 
the  result  that  ultimate  sucixm  is  promised 
with  a  larger  madiine. 

In  all  my  trials  with  different  models.  T  have 
concluded  that  it  is  a  matter  of  getting  the 
first  start  on  the  ground.  The  machine  must 
lift  itself  from  level  ground ;  in  order  to  do 
this,  there  must  be  primarily  tract im  or  pro- 
pulsion on  the  air;  the  rest  is,  we  surmise, 
comparatively  eaty.  This,  of  course,  pre* 
supposes  that  equilibriinn  and  alighting  or 
stopping  are  worked  out.  A  bird  jumps  up 
and  simultaneously  flaps  its  wings  at  starting, 
and  beffint  to  Hy  when  its  forward  speed  is 
only  a  couple  of  miles  an  hour.  Now,  why 
should    not   a    properly-constructed  fiying- 
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machine,  adapted  to  the  strength  of  a  roan,  do 
the  same  ? 

A  motor  can  be  applied  when  needed,  in 
which  case  two  or  three  pounds  in  weight  can 
be  carried  to  every  one  square  foot  of  sustain- 
ing surface,  and  by  vibrating  the  whole  sup- 
porting surface,  less  forward  speed  will  be 
required  to  elevate,  and  more  weight  to  a 
square  foot  can  be  carried.  As  to  the  how 
and  why  of  all  this,  I  propose  to  inform  the 
members  of  this  Society,  after  the  necessarj' 
trials  have  been  made,  as  there  are  several 
ways  of  applying  power,  and  it  is  more  than 
probable  that  alterations  will  have  to  be  made. 
I  can,  however,  assure  any  who  may  be  inter- 
ested that  I  have  a  mode  of  vibrating  my 
thirty-five-foot  machine,  and  herein  probably 
lies  the  secret.  If  we  can  readily  and  easily 
vibrate  the  wings  sufficient  propulsion  will  be 
developed  to  produce  flight,  but  I  beg  time 
until  it  is  tested.  If  it  goes,  the  problem  of  a 
one-man  machine  is  solved ;  but  if  it  shows  a 
predilection  for  sticking  to  the  ground  as  have 
all  its  predecessors,  I  shall  try  again. 

The  Chairman  :  Ladies  and  Gentlemen. — I 
think  a  great  deal  might  be  said  upon  these 
interesting  papers  that  we  have  heard  this 
evening ;  but  I  think  I  shall  bo  best  studying 
your  comfort  if  I  make  no  comment  upon  them 
beyond  thanking  those  gentlemen  who  have 
contributed  the  papers,  and  our  Honorary 
Secretary  for  so  ably  reading  no  less  than  four 
of  them.  With  these  few  words  I  beg  to 
conclude  the  meeting.  There  is  a  machine,  I 
am  told,  on  exhibition  here  to-night  showing 
new  steering  apparatus  for  balloons  by  Mr. 
Harris.  Ho  will  be  pleased  to  explain  it  to 
anyone  interested. 

The  meeting  concluded  with  a  vote  of  thanks 
to  the  Chairman. 

—  t  >  >  - 

TME    PRESIDENT   OF  THE 
AERONAUTICAL    SOCIETY  OF 
GREAT  BRITAIN. 


Aa  will  be  seen  in  another  part  of  this 
journal,  the  members  of  the  Aeronautical 
Society  will  shortly  have  the  long-awaited 
opportunity  of  welcoming  their  President. 
Readers  of  this  journal  have  already  been  re- 
minded of  the  long  service  of  the  President  in 
the  South  African  war  with  the  Scots  Guards, 
a  sen-ice  extending  throughout  the  whole  of  the 
campaign.  A  daily  contemporary  has  re- 
minded the  public  that  this  period  of  active 
eervice  is  the  longest  the  Guards  have  yet 


known,  and  that  forgetfulness  through  lapse 
of  time  should  not  be  allowed  to  be  the  caase 
of  a  welcome  home  that  Ls  not  commensurate 
with  the  warmth  of  the  farewell  bestowed  on 
regiment  after  regiment,  when,  on  the  way  to 
South  Africa,  they  marched  out  of  barracks 
on  the  cold  foggy  morning  in  October,  1899. 

But  it  i«  not  necessary  to  give  any  such  re- 
minder to  the  members  of  a  scientific  society, 
for  the  students  of  scieucc  are  daily  trained  to 
bind  together  in  their  minds  the  past  and  the 
present ;  and  with  the  welcome  which  will  be 
awarded  Major  Baden-Powell,  when  he  first 


M.uoK  13.  B.\DEN  Powell, 

Pretulcnf  of  the  Aeronautical  Society  of 
Great  Britain. 

Bp  prrmUtion  of  th*  Editor  of"  The  OrapkU." 

takes  the  Presidential  chair  and  addresses  the 
Society  on  the  progress  that  has  been  made  ia 
aeronautics  since  he  left  our  midst  to  face  the 
dangers  of  the  battle-field,  will  bo  linked  the 
vivid  and  grateful  memory  of  the  days  during 
which  he  acted  as  Hon.  Secretary  to  the 
Society.  It  is  well  known  to  our  membem 
that  when  Major  Baden-Powell  took  up  the 
Secretaryship  of  the  Society  on  the  death  ol 
the  kte  Mr.  Frederick  Brearey,  the  Society, 
though  not  dead,  was  in  a  state  of  low  vitality. 
But  a  few  months  of  his  energy  aroused  it  into 
vigour.  At  the  time  he  became  the  Honorary 
Secretary  aeronautics  was  at  low  ebb  through- 
out the  world.  Now,  in  every  country,  there 
are  signs  of  daily  progress.  How  much  of  the 
renaissance  is  due  to  those  vigorous  articles  in 
the  Aeronautical  Journal  from  the  pen  of  ite 
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founder  demanding  the  attention  of  the  world 
for  the  science  of  the  atrF 
It  w  hardly  necesnry  to  mnind  tho  iiMm- 

berf5  of  the  Society  of  the  long  connection  of 
the  Freetdent  with  aeronautical  matters,  but 
th»  journal  now  finda  its  way  beyond  the  mem- 
bers of  the  Society  to  diatnit  lands.  There- 
fore, a  few  facts  concerning  our  President's 
aeronautical  career  may  be  of  interest. 

It  waa  hi  1881  that  Major  Bnden-Powell 
made  his  first  balloon  ascent  in  company  with 
Mr.  W.  Powell.  M.P.,  and  Mr.  Wright,  the 
aironwit.  A  Kttle  later  in  that  year  he 
aBQendsd  with  Colonel  Brine,  R.E.,  and  Mr. 
Simmniii;.  In  1982  ho  joined  the  Scots  Gunrdi. 
lu  3iurcii,  l6Aii,  he  made  captive  balloon 
asoanta  at  tho  ftn^ton  ¥el(ttte«r  roriaw,  and 
in  the  same  year  delivered  n  lecture  on  military 
ballooning  before  the  members  of  the  Royal 
United  Sorrice  biBtitntion.  At  "this  time  he 
was  much  en^ged  in  expei^nonting  with 
model  a«»roplancs  and  aerial  ^rrew-propellers. 
In  1884.  he  bought  the  balloon  Eclipse,  and 
made  several  ascents  la  it  at  Aldenhot.  Dorinic 
1884,  Major  Baden-PowcIl  wa^  in  Etiypt  witli 
the  Camel  Corps.  la  1887  he  began  his 
oxpavimenta  with  Idtea.  Daring  1888-81  he 
was  4bsent  on  stati  in  Australia.  In  the 
autumn  of  lS!t2  ho  bofran  those  systematic 
experiments  with  kites,  which  were  continued 
up  to  1887.  In  tho  apring  of  1804  he  con- 
st njctcil  the  hugp  kite.  36  feet  high,  and  made 
many  trials  with  it  at  Pirbright.  On  June 
27  in  that  yaar  he  first  lifted  a  man  from  the 
gnmnd  hy  ita  means.  In  tha  autumn  of  the 
same  year  he  wont  through  a  course  of  military 
ballooning  at  Aldershot.  In  September,  1895, 
ho  waa  ablo  to  lift  a  man  ono  hnndrsd  foot  hy 
means  of  hh  kites,  and  gavo  a  demonstration 
of  the  man-lifting  power  of  bis  kites  before  the 
mooting  of  the  British  Association  at  Ipswich. 
At  the  present  timo*  when  the  kite  is  mpidly 
ooming  into  favour  with  meteorologists  as  one 
of  the  surest  means  of  obtaining  reliable 
icientifio  fooorda  of  tho  atmosphere,  tho 
pioneers  of  the  kite  movement,  who  were  Mr. 
Douglas  Archibald  and  the  President  of  our 
Society,  should  be  remembered.  In  1896, 
Major  Baden-Powell  became  the  Honorary 
Secretary  of  the  Aeronautical  Society,  and  in 
the  next  year  published  the  first  number  of 
tho  qwttiorly  illnstnted  AtronauUeal  Jwrnal. 
His  zealous  work  in  the  cause  of  aeronautics, 
as  Honorary  Secretaiy  of  the  Society  and 
oditor  of  ita  journal,  was  maintained  until  the 
outtnoak  of  the  Boer  war,  in  1899,  interrupted 
bis  peaceful  aeronautical  labour".  But  during  the 
war  in  South  Africa,  he  bad  opportunities  of  test- 


ing the  value  of  his  portable  kites  for  wireless 
telegraphy,  work  that  haa  ahready  been  tho 
•nbjeot  of  comment  in  this  journal.  Amongst 

i  Major  Bad?n-Powell's  writinpc*:  are,  "  The  action 
of  a  bird's  wing "   (Cliicago  Conference  on 

I  A8rial  Navigation.  1893) ;  "  BaUooning  as  a 
Sport,"  Blaektrood's  Jlacazine  (1895) ;  "  Man- 

I  lift&og  Kites,"  National  Review  (1896) ;  "  The 

■  Conquest  o/f  tho  Air."  XTnitod  Service  Magaahio 

I  (1897). 

In  March.  1898,  Major  Bad.  n-Powell  read 
I  an  exhaustive  paper  before  ilie  luenibers  of 
I  tho  Soeioty  of  Arts  on  "  Kites  in  theory  and 

practice."  for  whkdi  be  obtained  tho  Socio^'a 

silver  medal. 

The  Balloon  Centenary  at 
Bath, 


Owing  to  the  enterprise  nnd  lio'^pifality  of 
.  Mr.  Patrick  Alexander,    the  Secretary  for 
I  Great  Britain  of  tho  Litonational  Aeronauti- 
cal Commission,  on  Tuesday,  Septcmher  8.  the 
.  centenary  of  the  first  balloon  accent  made  in 
»  Bath  by  Gamoiin  in  1808,  waa  oelebratod  in 
Sydney  Gardens.  Bath,  by  a  balloon  ascent  at 
the  ver>-  hour  (6.10  p.m.)  on  which  Gamcnil 
I  ascended  a  hundred  years  ago. 
I     Thero  was  a  truly  toprsoentatiTO  gathorhig 
I  present  to  witnc-s  the  ascent,  including  Major 
Baden-Powell,  the  President  of  the  Aeronauti- 
cal Society  of  Great  Britain,  Major  F.  C. 
I  Trollope,  Vice-President  of  the  International 
I  Aeronautical  Commission,   Mr.  Eric  Stuart 
i  Bruce,  the  Honorary  Secretary  <rf  the  Aero- 
I  nautioal  Soeioty  of  Gnat  Britain,  tho  Hon. 
C.  S.  Rolls,  a  promoter  of  the  Arrn-Club,  Dr. 
Barton,   Messrs.   Young.   Groombridge  and 
Cody,  and  others. 

At  4.20  tho  pgoeaodinpi  opened  by  the  dis- 
patch   of   a   ^all   sounding    balloon  duly 
equipped  with  self-recording  instruments,  and 
at  fivo  o*olooh  a  pilot  balloon  was  leloaaod  to 
test  the  strength  and  direction  of  the  wind. 
I  At  6.10  the  Alexander  balloon,  of  35,000  cubic 
I  feet  of  gas,  with  Messrs.  Gaudron  and  Poolo 
I  in  tho  oar  made  what  has  been  described  as  a 
"  majestic "  ascent  in   the   still  atmosphere 
I  which  favoured  the  occasion,  clearing  tho  large 
I  tree  which  ooonpiod  a  rather  menaoing  poU 
tion,  and  taking  a  westerly  direction. 

In  the  evening  Mr.  Patrick  Alexander 
sumptuously  entertained  the  assembled  gueeta 
at  dinner.  Tho  room  In  which  the  pleasuit 
pnt}! faring  was  held  bore  tasteful  emblems  of 
the  occasion.    A  beautifulljr-made  model  of  a 
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ballooa  with  car  complete  floated  in  the  ceatre 
of  the  room,  white  even  the  cakes  of  1h» 

dox^.  r(  wrro  i)i  tlif  '^liapc  of  tiny  balloons;  the 
aame  emblem  of  the  occasion  was  eogiraved 
apoB  the  menin  before  tho  guests.  Dming 
the  dinner  came  the  welcome  news  of  the 
dfwent  of  t!jp  Alc*xnnde>r  bnlloon  sit  Chew 
Magna,  and  a  telegram  with  imormation  of 
the  finding  cf  the  scnmding  bsUoon  and  its 
iastrument";.  \ot  v.^ry  lonp  nfterward^  Mr 
Gaiidroa  entered  the  dining-room,  liaving  re- 
turned from  the  atrial  tiip  in  time  to  partake 
of  •iome  of  the  festivities. 

But  the  pleasant  proceedings  did  not 
terminate  with  the  6»j  of  the  balloon  contenary 
celebration.  They  were  most  agreeably  pro- 
longed into  tlif  n.xt.  Oil  W.^(liii--<l;u-  ninm- 
ing  the  party  drove  out  to  Mr.  Alexander's 
experimental  works  at  Batiieaston,  to  enjof  a 
prDgnimmp  of  aeronautical  demonstration. 
Great  Interest  wa&  afforded  in  viewing  Mr. 
Alexander's  ▼aried  collection  of  a^ronatttical 
apparatus,  but  the  pii-c.  dc  re<:isfiinrf  was  the 
flight  of  Mr.  Cody's  kite.  The  easterly  wind 
blowing  was  fkvoittable  for  this  demonstration, 
and  the  large  kite  of  some  20  feet  in  leng:th 
nscended  steadily  into  th<'  air.  a  iiiilo  n{  wire 
being  let  out.  When  up,  it  remained  almost 
motionless.  Small  kites  were  sent  np  along  the 
wir«  to  tho  larir-r  kit.'.  Ono  of  tVir--'  r.^rr".-.! 
a  charge  of  gun-cotton,  which  duly  exploiied 
at  a  height.  After  the  flight  cf  Mr.  Cody's 
kit  '  fli.  p  irty  again  partook  of  Mr.  Aleumds  r's 
hospitality  at  lunch.  Afterwards  another 
sounding  battdOB  was  despatched.  It  was  late 
in  the  afternoon  before  the  guests  dispersed, 
more  than  erer  convincetl  of  the  fascination^! 
of  the  science  to  which  they  have  become 
doTotees. 


The  St,  Louis  Airship 

Competition, 

The  Louisiana  Purchase  Expo«)ition  has  ap- 
propriiif'  fl  til*'  «;um  of  Two  Hunt!n><I  TlinuQmu! 
iJoUars  for  an  Aeronautical  Competition  and 
IBxhibition.  Of  this  the  «um  cf  ONE 
HUNDRED  THOUSAND  DOLLARS  is 
offered  as  a  grand  pri»e,  to  be  competed  for 
and  awarded  tmder  the  mles  and  conditi.  ns 
hereinafter  prescribed.  Fifty  Thousand  Dollars 
has  been  appropriatofl  for  minor  and  sii?>>i- 
liiary  prizes  for  competition  between  airships, 
balloons,  airship  motors,  kitea,  etc.  The  re- 
maining Fifty  Til! 't  n:  ]  Dollars  is  re^i^rrod 
for  the  expenses  incident  to  the  competition. 


I  Rules  and  Regulations 

\  OOTIUOKO  COMPBTlttOK  WW  TBI  ttBAMD  nittB 

or  9100.000. 

(a)  The  Competition  b  opea  to  all,  with- 
out limitntion  ns  to  the  power  USed  or  the 

I  mcchamcal  principle!*  involved. 

,  {h)  No  applicant  shall  be  admitted  to  the 
Competition  ivlio  Joes  not  prr-^rnt  sati-f.ictor^- 
evidence  of  ha\'ing  at  some  time  made  a  tlight 
oTvr  at  least  a  ndle  course  and  return,  with  a 
machine  similar  in  prin(ipl<»  to  that  wliicli  ho 
proposes  to  use  in  the  Competition.  The  sub- 
mi^ion  of  this  evidence  may  be  delayed  to 

,  within  ton  dajs  «f  the  fir-t  competitive  trial  if 
reasona1il.»  ran^e  for  siioh  delay  seems  to  exist. 
Tbe  Aeronautical  Jury  may  rule  out,  after  due 

I  inreatigation.  anj  maobiae  deemed  too  hasard* 
ous  to  lifo. 

I  (c)  All  preliminary  entries  sluUl  be  con- 
sidered aa  confidential. 

[  (>/)  No  vehicle  shall  be  admitted  to  tli-' 
contest  which  reqiiire<9  any  permanent  and 
\-isih1e  connection  with  the  earth  or  which  is 
not  absolutely  free  in  its  fli^t  ttfter  the  atari 
has  been  made. 

(t:)  As  an  evidence  of  good  faitii,  an 
entrance  fee  of  Two  Hundred  and  Fifty  DoUars 
(S250.00)  ivill  b-'  riTi'.tir.Ml.  which  wil'.  h:'  n^- 
funded  when  the  exhibitor  occupies  the  space 
as>i;;ned  him  with  an  apparatus  conforming 
to  the  rules. 

if)  Each  vehicle  «baU  corry  at  least  one 
person  in  its  flight. 

n. 

GRAND  AND  MINOR  PRIZES. 

The  competitor  making  the  best 
average  speed  in  strict  accordanc3  with  these 

I  rules  and  regulations  provided  that  he  has 
made  the  entire  cnur^o  thro '  fini  ^  at  an 
average  speed  of  not  less  than  twenty  miles  an 

j  hour  at  each  tim->.  «h«11  be  awarded  the  gnnd 
prize  of  One  Hundr.^d  Thousand  Dollars, 
to<:ether  with  A  euitable  diploma,  medal  or 
certificate. 

I  (6)  Tliere  wfll  be  four  minor  prizes,  consist- 
ing .t;  follows:  First  prize.  83.500;  second 
prize,  ^,000;   third  prize.  $2,000;  fourth 

I  prizo,  91,600.  These  shall  be  awarded  in 
order  of  speed  to  the  ffiir  romix^f  iters 
coming  nearest  to  the  record  of  the  winner 
of  the  grand  prize ;  provided  that  each 
of  them  shall,  at  least,  have  mad*  thfi  full 
course  thri>i>  tiin-:";,  nnrl  each  time  at  an  average 
opeed  of  at  least  ten  miles  an  hour.  Each 
winner  of  one  cf  these  prizes  shall  Toeeive  a 
suitable  diploma,  modal  or  certificate  rsoofd' 

.  iog  his  achievement 
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m. 

THE  COURSE. 

(o)  Tbo  pivscribod  course  will  begin  and 
end  in  tho  atfilrfie  nnip?iif hr.itr«^  adjoining 
the  aeronautic  stublin^  ground  in  the  Expo^i* 
tion  «iido«iii«.  If  fcr  ukj  reason  this  appeeie 
to  hi-  Inipnif  tioable  the  Aeronautical  Jury  may 
permit  the  start  nnd  finub  to  be  from  other 
parte  of  the  aeronautic  enclosure. 

(6)  The  course  will  bi  shaped  !iko  tho  letter 
\j — one  le^  being  the  slicirtcr  mid  in  full  view 
from  all  ports  <^  tlie  Exposition  grounds-  It 
wiD  be  nuutod  by  tlnwe  oeptive  briloons  (at 
points  marked  A-1,  .\-2  and  in  diatiram 
herewith).  The  starting  point  will  be  the 
angle  B.  The  afiranatit  diall  have  his  choice 
of  the  din><  tion  in  which  to  start,  but  li>^  -.hall 
turn  round  the  captire  balloons  k-l  and  A-3 
in  opposite  directions ;  i.e.,  one  to  the  rigitl 
and  th«-  oth<-r  to  the  left. 

(c)  The  leiii^tli  tf  tlie  entire  course  will 
not  be  less  than  ten  miloji  ^16  kilometers)  nor 
more  than  lifteen  mites  (SM  kilometers), 
reckoned  in  an  air-lini-  fmtn  centre  to  centre  of 
the  captive  balloons,  the  exact  length  and 
direction  being  detemined  and  aocumtely 
measured  by  the  lifeeniational  Jttiy  having 
charge  of  the  ooateste. 

IV. 

AWARD   DEIERMINED  BV  SPEED. 

(o)    The  fprand  prise  shall  be  awarded  to 

tho  fomprtitor  whoHe  averafzc  ^p-^-d  during 
hi.s  three  fastest  trips  around  the  course  shall 
be  the  greatest,  aoeording  to  the  rules  and 
regulation-.. 

(6)  Every  competitor  will  have  the 
privilege,  at  any  trial,  of  parsing  over  tlje 
course,  without  stopping,  as  many  times  as  he 
desires  in  a  continuous  fJiulif,  juid  in  such  t  a^c 
his  time  as  recorded  by  the  judges  shall  be  the 
avenge  time  in  whiob  he  covei*  ibe  fnll 
eoorse.  but  this  shall  count  as  hut  one  trip. 

ifi)  Every  competitor  may  maice  as  nmny 
trials  as  he  diooeee,  witiiin  the  beninafter 
prf'^cribcd  dates.  No  trial  will  be  oQMidered 
by  tlie  judges  in  which  he  does  not  go  around 
the  prescribed  cotirse  once,  and  the  navig^iui- 
must  make,  during  the  period  allotted  for  the 
contests,  at  least  threo  complete  trips  around 
the  course.  The  average  time  made  on  each 
of  bis  tbfee  best  trips  mnst  be  at  the  rate  of 
at  least  t-wenty  mi!- 4  nri  hour,  including  the 
time  consumed  in  the  starting  and  landing, 
reckoned  from  the  time  the  vehicle  parts  free 
of  the  ground  or  starting  stage,  until  his  car 
again  touches  the  earth  within  a  radiqs  of  fifty 


yards  from  the  starting  point  without  serioos 
injury  to  either  man  or  apparatus. 

(lO    Each  contestant's  official  time  shall  be 
the  avsiige  of  the  reoorde  of  liis  titree  best 

,  thpj. 

(e)   Hm  average  speed  of  the  madtine  dull 

be  computed  for  the  ncTual  air-linc  distance 
j  over  the  ground,  making  no  allowance  for  the 
I  wind  or  for  deviations  from  strai^t  lines  to  or 
'  from  the  oaptive  balloons. 


I     Fua  or  Cooisa  na  Oomannoa  toa  OsMio  Fsita 

er  %viajm. 

TIME  OF  COMFETmVE  TRIALS. 

!     (a)   The  competitive   Higbts  mnst  take 

'  placft  between  the  first  day  of  June  and  the 
thirtieth  day  of  September.  1904,  inclusive. 
The  specific  week*  f<»r  the  trials  wiU  be  deter> 
mined    by    ike    Inti  i  tional    J1117  and 
announced  in  advance.    Eacli  compptitor  must 
make  at  least  one  trial  withm  each  of  »aid 
-  wedes.  but  be  mayehoose  kk  own  day  or  days, 
which  rut  ho  rlays  on  which  tho  Expo«;ition 
gates  are  open  to  the  public,  nnd  such  choice 
i  most  be  annomoed  to  the  jnd^  before  mid- 
I  night  of  the  day  previous  -io  fl nnuounco- 
I  ments  may  be  pnbliihed  in  the  morning  papen». 
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(6)  Hie  start  must  be  oiade  between  ten  ^ 
o^dock  a.iit.  and  muiset. 

<r)    Tf.  on  >J''pfrni1).-r  SOth.  it  shall  appear 
tliat  two  or  nior."  roinpetitors  hare  made  equal 
records,  the  jury  nhixW  prescribe  a  farther  , 
trial  or  triabt  under  the  same  niles  and  regula- 
tions as  hav?  poremed  the  precoclinp  rontosts. 

{(])  The  succo^nful  cumpetitor  mast  gix'e 
three  exhibition  flights  after  September  30th. 
Imt  tho  a«anl  s1i:il!  lie  in  no  vrny  affected  by 
the  success  or  failure  of  such  exhibition.  In 
order,  however,  to  insure  sticb  exbilritioD 
takiiiji  plar-i'  flic  Fxprsitinn  Company  may 
withhold  thirty  p^r  cent,  of  the  total  grand  i 
prixo  and  pay  one-third  of  tlie  amooBt  thus  ' 
wiMiho'.d  to  the  succesf>ful  competitor  after 
each  of  said  three  exhibitions. 


lollies  sad  Regulations 

OOVBEMING    iiTfTFR     AKRIAL    CONTESTS    BT    AIB*  | 
bUlfH,    DALLOONS.  ETC. 

AIRSHIPS  NOT  CARRYING  OPERATUK 
AKD  GLIDIKO  MACHINES.  | 

(a)   A   prise    of  Tirenty-five  Htmdred 

Dollars  (SS.on^l.On)   j^,  offered  for  tho  flyin- 
mnchino.  not  carrying  an  operator,  making  a 
straight-away  run  of  one  mile  and  re  torn  to 
approximately  the  starting  point,  in  the  short- 
twt  time   of  aotual  flight.       In  addition  to 
the  weiglit  of  the  complete  machine,  with  ail  ' 
its  appnrtenanciMi  and  fuel,  it  must  cany  a 
lojid  of  ten  ponnds.    Tho  dotiil-  of  tlio  tiinr- 
of  this  contest  nrill  be  determined  by  the  Inter-  I 
national  Jury.   The  judges  will  establish  two  i 
parallel  base  linos,  one-fourth  of  a  mile  long 
and  at  least  one  mile  apart.    Tliese  lines  will 
be  laid  out  on  the  day  of  the  trial  and  with 
reference  to  tho  prevailing  wind,  if  any.  The 
machine  will  he  started  from  the  centre  of  tln'  , 
leeward  base  line  and  at  right  angles  to  it,  and  ' 
ahall  proceed  against  the  wind.   It  shall  cross 
the  oilier  hr«e  line  before  Innding,  and  may 
then  be  caught  and  started  back  from  the 
oentie  of  the  windward  base  line,  proceeding  ' 
down  the  wind  and  crossing  the  leeward  base 
lino,  practically  as  indicated  by  the  diagram 
herewith.     The  Judges  may  in  their  opinion 
order  that  the  competition  for  this  prixo  shall 

be  mad*'  in  a  c  dm. 

(6)  A  pnze  of  Tvto  Thoasand  Dollars 
(f 2.000.00)  k  offered  for  the  gliding  madiine, 
mounted  by  an  oporafor.  which  shrUl  advance 
in  a  calm  or  against  the  wind  at  a  vertical 
angle  most  acate  with  the  hoiiwii.   It  shall 
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make  at  least  twenty  gUde&  of  not  less  than 
four  hundred  feet  eadi.     A  prise  of  One 

Til  (in'^.and  Dollars  f?l  .Tifl.nri')  is  ofTt^red  for  thi- 
gliding  machine,  mounted  bj  an  operator, 
e^ibiting  the  best  automstio  stalnlity  in  the 
wind  durinsi  r«t  least  fnriy  glides  not  less  Uian 
four  hrmdr»>d  fi-et.  each,  under  t\\\c%  to  h«  pre- 
scribed by  liie  judges.  Each  competitor  may 
provide  special  appurtemiioes  for  starting  and 
landingi  at  his  own  ezpeine. 

n. 

MOTOBS  FOB  AIRSHrP?  OR  DIRIGIBLE 

BALLOONS. 

A  first  prize  of  Twenty-five  Hundred  Dollars 
(92,5004X1)  and  a  aeecnd  priae  of  One  Thousand 

Dollars  (51.000.00)  nr?  offered  for  the  air-liip 
motors  other  than  the  exact  machine  winning 
the  grand  priae,  having  the  least  weight  and 
greatest  efficiency  in  proportion  to  their  power. 
There  are  no  limitations  a-;  to  the  kind  of  type, 
but  the  motor  must  hav»>  a  minimum  capacity 
of  one-brake  horse-power  and  shall  not  exc<^ 
a  mrtximnm  rf  100-brake  horse-power.  Tli.« 
weight  of  the  motor  is  to  include  all  ap- 
pnrtenaaoea  (tnnks,  water,  eto.)  and  fuel,  or 
its  equivalent,  for  a  nm  of  one  hour.  It  nni-t 
be  so  obstructed  that  it  can  be  attached  to  an 
upparatua  for  making  a  braks  teat.  The  firat 
test  will  cover  one  liour's  rtm  to  determine 
power,  and  the  second  test  a  continuous  nm 
of  ten  hours  for  ascertaining  the  reliability 
and  dnnhility  of  fh»  appenttu. 

m. 

One  prize  of  Three  lliouaand  DoUars 
(93,000.00)  for  a  soooessful  attempt  to  drive  an 
airship  motor  hy  energy  tr.in«raitted  throiigh 
space,  eithtir  in  the  form  of  electric  radiation 
or  in  some  other  form  of  eleetrieal  energy,  to 
an  actual  amount  of  one-tenth  of  a  hor<«'-power 
at  the  point  of  reception  and  at  a  distance  of 
at  lesst  cme  thousand  feet.  Hie  test  must  be 
madr-  on  the  Exposition  giMUnda  hjT  eik][Wrts 
sati^factoxy  to  the  jury. 

IV. 

B.VLLOON  AND   AIRSHIP  CONTESTS. 

Four  prizes  of  Five  Thousand  Dollars 
(J-j. 000.00)  each,  are  offered  to  the  aeronauts 
who  win  in  the  following  contests — r?ach  being 
tile  first  and  oidy  prize  in  it's  cla<s.  Tliese 
contests  will  be  open  to  balloon  and  airsliipi 
or  aSranantioal  Tehiolea  of  any  type,  oanying 
at  least  on ^  person. 

[a)  For  the  greatest  altitude  attained, 
starting  from  the  Eipontioii  ^imds. 
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(//)  For  the  longest  time  in  the  air,  start- 
»ig  from  the  Bipotttum  grounds. 


ViiUL  or  CocTMt  roB  Vuma  Macbixe  rot  camiuso 
Opsiatqo. 


(c)  For  lantling  ncnrt"!*:  to  the  Washington 
Monumont  in  the  Citj  of  Washington,  D.  C.> 


I  the  start  being  miwie  from  the  Exposition 
gramuls,  in  St.  Louis. 

(^0  For  tlie  longest  distance  tiweUed  in 
one  flight  in  anjr  direction,  starting  from  the 
Exposition  groinMb. 

(c)  Time— Those  four  oontests  will  teke 
place  on  four  differpnt  dntos.  tr»  ho  annonncod 
by  tiie  jury  at  least  $ix  days  before  the  dates, 
on  which  every  contestant  must  start. 

(0  In  tli'^  raco  to  WnsMiii^ton.  D.  C.  each 
contestant  may  make  as  many  subsequent 
trials  as  he  may  dioose  prior  to  the  arst  day 
cf  November,  1904,  at  whioh  time  the  piiaes 
shall  be  awarded. 

(rf)  Entry  Fee— An  entry  fee  of  Two 
Hundred  and  Fifty  Dollars  ($250.00)  will  be 
required  in  each  of  these  four  contests,  the 
I  fee  to  be  retunied  after  tlie  competitor  takes 
possesion  of  his  space  sad  is  ready  for  the 
'  oompstition. 

VI. 

GENERAL  REOULATTOXS  APPIYTNG 
'      TO  ALL  AERONAUTIC  CONTESTS. 

'       (cr)    The  conduct  of  the  contests  will  be  in 
the  hands  of  an  International  Juty.  to  be 
I  herwtfter  oonstitnted,  hut  will  be  eobjeet  to 
these  rules  and  ro'pilatinn« 

(6)  No  hot-air  ballooas  will  be  permitted, 
(c)  The  Exposition  Company  will  provide 
i  suitable  enclosure  for  the  aeronautic  ground}, 
I  and  defray  all  neoesaary  operating  expenses 
;  connected  therewith,  bnt  each  competitor  must 
I  provide  any  special  structure  or  appmatus  re- 
,  quired  by  In*  ♦^xhibit,  at  lih  own  expense. 

^(i)    Tho  Exposition  will  provide  at  cost 
I  price  all  gas  and  fuel  that  may  be  required  by 
'  thf  corapetitors  at  tho  cxpfn^e  of  the  com- 
petitors, and  no  competitor  wilt  be  allowed  to 
;  pnmde  his  oim  fuel  or  mannfacture  hb  own 

I      (')    In  case  of  unfavourable  weather  condi* 
I  tions  on  the  dates  set  the  judges  may  postpone 
the  contests  or  order  them  to  be  repeated. 


SIB  FREDERICK  ABEL,  BABT. 

I     Though  the  late  Sir  Frederick  Abel  was  a 

speciali-^t  and  liad  tlio  reputation  of  being  the 
I  greatest  living  authority  on  explosives,  ho 
I  showed  throughont  his  life  that  it  is  possible  to 

be  a  specialist  and  yet  extend  sjnipathy  to  most 
!  varied  departments  of  science.  The  loss  of 
'  Sir  Frederick  Abel  will  be  most  keenly  felt  by 
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more 

•^ecially  hy  those  numerous  wiontific  institu- 
tion') to  wUdi  he  deT<oted  hinaelf  with  heart 

and  soul. 

Not  only  was  Sir  Frederick  Abel  a  member 
of  the  Roiyel  Society,  but  h-  was  the  recipient 
Cif  n  RoH  m^dol  in  1887  from  that  jniivtriou 
body.  For  ncaily  half  a  ceutury  he  had  been 
actively  connected  with  the  Society  of  Art*. 
In  I86S  he  was  elected  on  the  Coiuioil  .  and  as 
time  went  on,  served  m  Vice-Fresidcnt  and 
GiainnaiL  Ik  1891  he  wav  the  xwripient  of 
the  Albert  Medal.  In  1886  he  was  appointed 
orpnni^ng  Secretary  of  the  ImpL'rial  Institute, 
though,  subsequently^  he  gave  up  the  re- 
muneratioB  of  that  Moa  and  became  Honotaiy 
Secrotar}'  and  Director. 

But  it  is  his  connection  with  aerial  nmttf>n 
that  demands  notice  in  this  journal.  It  wtm 
the  developments  of  electric  balloon  aignaUing 
th^  specially  nttmrted  the  acute  percfption=; 
of  Sir  Frederick  Abel.  He  at  once  realised 
that  sijrnallin^  at  an  altitude  by  mskiogr  nili- 
inry  signalling  independent  of  the  confitrtira- 
tion  of  the  country,  gave  it  a  new  and  import- 
ant diaraeter.  Almost  immediately  after  Bfr. 
Eric  Stuart  Bruce  gave  his  first  demonstration 
of  liis  electrical  signalling  balloon  at  the  Albert 
nihcein  1H85,  Sir  Freierick  Abvi,  beiu^  on 
the  Government  Committee  which  attended  to 
the>se  matter?,  urped  that  the  invpnuon  should 
have  the  immciliate  attention  ot  the  Govern- 
ment, and  obtained  a  Qoverament  grant  for 
ih(i  invontor  to  (virr"/  on  «'Xprrinnonts  for  Uie 
War  Office;  experiments  which  re«ulted  in 
ordent  fkwn  the  British  QoveiiuMiitr  an 
example  qtucUy  followed  hy  sevenit  other 
Powers. 

In    his   Presidential   address   before  the 
Biitidi  Association,  he  spoke  of  the  flashing  ! 

of  incandescent  electric  lamp.s  in  mid-air  from 
the  ground  as  one  of  the  triumphs  of  elec- 
tricity.   It  was  Sir  Frederick  Abel,  too,  who,  , 
on  the  occasion  of  the  opening  of  the  Tadlting  | 
Exhibition  at  the.  Imp-rinl  Inaitutc.  pcrsfinal!y 
conducted  the  King,  then  I'rinco  of  Wales,  to  ^ 
the  gallery,  in  which  demonstrations  were  being  , 
given  of  the  value  of  the  signalling  balloon  in 
naval  operutionji.      Throngh  his  enterpri'ip,  ' 
too.  wa-s  delivered  the  lecture  at  the  Lnperisl  i 
Institute  in  1897  on  the  adaptation  of  oleetrie 
balloon  si^pnaltin^  to  .\rctic  exploration. 

Side  by  side,  with  his  scientific  abiiitieii,  Sir 
Frederick  Abel  displayed  sterling  qualities. 
He  aekncj\vle<lged  merit  for  merit's  s;ike  wl).?n  ] 
he  saw  it.  nor  did  he  hesitate  to  speak  of  ' 
Others  the  land  word  where  it  could  avail.  I 


Professor  Langley's  New  Expert- 

Udllts. — All  interested  in  the  progress  of 

aerial  nnvip;atinn  hy  bodies  heavier  than  air 
will  bo  glad  to  bear  that  Professor  Langley  is 
eondttcting  esperiments  for  the  American 
Government.    He  is  not  prepared  yet  to  m.-ike 
resnlta  of  liis  experiments  public ;  but  during 
an  interview  with  the  Honorary  Secretary  of 
the  Aeronautical  Society  (I  i.r.  it  Rritain  last 
month  in  London,  he  sai<l  that  lie  cnnviden'il 
we  arc  within  mea&urable  distance  of  a  great 
advance  in  atrial  navigation,  and  that  in  two 
I  years'  tim"  we  micht  expect  to  witness  im- 
portant results.    The  Professor  expressed  his 
keen  interest  in  the  projected  experiment  of 
Dr.  Barton,  in  which  the  latter  intemls  to 
combine  aerop'nne  and  balloon.    Thotigh  Pro- 
fessor Lan{^ey  has  hitherto  himself  been  the 
Apostle  of  the  body  heavier  than  air.  he  con> 
aiders  that  tho«!p  inventors  who  employ  tlie 
balloon  in  a  subsidiary  sense — as  a  lifebuoy, 
with  the  intention  of  reducing  by  degrees  the 
I   balloon  portion  of  the  apparatus  till  only  a 
I  body  heavier  tlum  air  remaioa,  have  reas^on  on 
their  aide.    He  expressed  his  admiration  for 
.  H.  Santos  Dumont,  whom  he  de<icribed  as  a 
man  of  prea*^  ability.    Spe:iking  cf  the  late 
M.  S'.-vero's  death,  incidentally,  he  remarked 
that  though  tho  navigable  balloon  had  cot 
been  in  his  lino  of  thought,  he  '-aw  no  reason 
against  the  view  expressed  by  the  author  of 
one  of  the  papers  at  the  last  meeting  of  the 
Aeronautical  Society  of  Great  Britain,  that 
possibly  the  safest  place  for  tho  motors  in  a 
navigable  balloon  might  be  tho  interior  of  the 
gaoeoMS  envelope. 

The  Journey  of  the  Mellin  Airship 
Across  the  Metropolis.—  in  the  hut  n«ni> 

her  of  this  journal  there  appeared  a  descrip- 
tion of  tho  Mellin  airsliip,  which  accomplished 
a  journey  from  the  Crystal  Palace  to  Harrow 
on  September  19.  The  journey  reflects  greet 
credit  on  ^fr.  Stanley  Spenrer,  who  h.ia  re- 
deemed Great  Britain  from  the  reproach  that 
no  one  in  this  country  had  made  a  journey  in 
a  navigable  balloon.  It  hii'^  now  been  claimed 
that  Qreat  Britain  now  holds  the  record  in 
ainhip  achievementn.  the  sSronant  having  esti> 
mated  that  talcing  into  accoimt  his  numerous 
evolutions  lie  tnivervd  SO  mile^  in  his  air>liip. 
But  this  upiniuu  opeun  a  controversy.  In  1885 
from  Meadon  took  pUce  the  first  retom 
journey  by  Captain??  Kreb?  and  l?enard  in  their 
electrically-propelled  balloon.    They  may  claim 


^  jd  by  Google 


Odiyher,  1901.) 


THE  AERONAUTICAL  JOURNAL. 


73 


that  a  wtnm  jooraef  to  the  place  where  the 
hatteon  efcarted  is  a  ^nter  feat  than  a  journey 
across  a  capital  when  it  is  not  absolutoly  dear 
how  much  the  aerial  currents  encountered 
aided  or  hindered  Vh»  oonrae.  If.  Bentos 
Dumont,  too,  will,  pi'rliap'*.  claim  tlmt  lip  still 
holds  the  palm,  oa  he  made  a  journey  up  to 
time  under  stated  oonditione.  But  to  the 
Kcientific  mind  the  real  test  of  progreie  is  the 
wind  force  orprpomc.  The  virtue  of  a 
navigable  balloon  is  shown,  not  when  it  drifts 
with  the  wind*  hut  when  it  ii  set  fai  the  teeth 
of  the  aerial  ctirront.  i\Ir.  Pponcor  certainly 
showed  that  his  balloon  could  be  steered,  for 
ho  made  eTOlutions  around  a  church  spire  and 
so  forth,  which  set  tlie  matter  beyond  doubt. 
But  lio  r^innot  he  said  to  hold  the  rrcord  of 
progress  until  it  »3  known  whether  the  wind 
foreeii  he  combated  hi  making  thew  evoltitiona 
were  in  excess  of  those  overcome  by  previous 
experimenters.  Tliis  is  not  likely,  from  the 
anticyclonic  condition  on  the  day  on  which  the 
experiments  were  made,  and  prudently  awaited 
for  months  by  >fr.  Stanley  Spencer.  It  does 
not  appear  that  any  eteps  were  tokea  to 
seeure  eeientiilo  measurement  of  the  atmo- 
spherical conditiMie.  The  absence  of  these 
tpst<i  on  <;nrh  ocpn«non««  i^  to  hp  rf»<rrftted,  as 
the  oxpuhnicnt«'r  losim  the  advantage  of  figures 
whieh,  alonOb  oan  kito  him  his  esaet  pontion 
in  the  history  of  prof^ess.  Some  vory 
excellent  photographs  of  London  and  the 
npi({hboiirhood  were  taken  by  Mr.  Speneer  from 
titi'  airship.  Four  of  these  appear  in  the 
"  Illustrated  London  News  "  for  September  27. 

The  HaYigable  Falloon  SoheuM  of 

M.  Torres.  —  In  AiiRu->t  t.i^t  a  noto  nppeared 
in  "  Nature  "  on  the  project  of  M.  Torre*  for 
making  a  navigable  balloon  with  an  interior 
keel.  Tlie  object  is  similar  <o  tliat  which 
inspired  the  late  M.  Severe,  viz.,  to  bring  all 
the  forces  acting  on  the  balloon  into  the  same 
horizontal  line.  M.  Torres  proposes  to  make 
a  balloon  with  •ifvcr.-il  ronipartmr>Tit<5.  rnntain- 
ing  a  central  beam  suspended  in  its  interior 
and  forming  with  its  attachment  a  rigid 
internal  keel.  The  propeller  is  to  bo  attarhod 
to  the  end  of  this  beam-end.  The  car  ie  to  be 
very  small  and  close  up  to  the  balloon.  Wo 
mnst^  however,  agree  with  "  Nature that  with 
such  a  terrihlf  pxnmplc  in  our  rpcrnt  memory 
as  the  fate  of  M.  8overo,  the  proximity  of  car 
and  its  motors  to  th«  bslloon  raises  misgiTings, 
if  petrolenm  u  to  be  the  sonrae  of  powtw. 

The  Investigation  of  the  Upper 
JLtmotpbera  by  Means  of  Kites.— The 


Committee  on  "  the  inyestigation  of  the  upper 
atmosphere  by  means  of  kites»"  made  a  report 
oil  tlw  ir  useful  work  at  the  meo^in^^  nf  tlic 
British  Association  at  Belfast.     It  has  been 
decided  to  midm  the  kite  observations  either 
in  thinly-inhnbited  ports  of  the  country  or 
over  thf  sea,  no  as  to  reduce  the  risk  of  any 
accident  to  a  minimum.    Since  nothing  was 
known  of  the  vertieat  temperature  gradient 
!  over  the  great  ocean's,  and  this  knowledge  was 
j  of     supreme     importance     for  theoretical 
'  meteorology,  it  has  been  decided  to  work  on 
the  west  ooast,  since  the  prevsiling  westeriy 
winds  make  obsen-ations  in  «;nnh  a  locality 
j  equivalent  to  those  taken  over  the  sea.    It  WftS 
!  thought  deetraUe  to  tal»  some  observations 
!  nt  the  same  height  as  Ben  Nevis,  somewhere 
on  the  co-.ist  in  the  neighbourhood   of  Ben 
Nevis,  so  that  light  might  be  thnnrn  on  the 
>  question  ss  to  how  far  the  temperatures  taken 
on  a   monntain    Kiimmit    (lifTprcd   from  tho 
I  temperature  of  the  free  air  in  tho  surrounding 
I  districts  at  the  asmo  levd.   It  was  decided  to 
fix  thi'  apparatm  at  €!rinan»  about  30  miles 
'  south  of  Oban.    The  kites  employed  diflfered 
in  form  from  those  employed  at  the  Blue  Hill 
I  Observatory,  in  tho  United  States.  The 
highest  record  of  lieifiht  for  the  kites  had  been 
11.450  feet,  when  21,000  feet  of  wire  was  em- 
ployed.   The  temperature  gradient  observed 
on  that  occasion  was  approximately  two  and  a 
half  degrees  (Fahr.)  for  rvcrs-  tliousin<l  fevt  of 
ascent.    The  experiments  arc  to  be  conducted 
for  another  year,  during  whidi  it  is  Imped  that 
flights  may  bo  arranged  bo  as  to  obtain  exact 
!  information    regarding    the    distribution  ot 
temperature  and  htimidily  in  specific  condi- 
tions of  weather;  thus  the  physical  procms<v4 
t.ikiiiK  place  in  tho  npprr  air  corrf^pon'lin^ 
to  weather  changes  noted  at  the  surface  could 
be  examined.   We  may  add  the  hope  that  sueh 
valuable  experiments  with  kites  may  not  only 
bo  carried  on  for  one  more  year,  but  every 
year. 

The  Recent  Balloon  Voyage  of  Comte 
Henri  de  la  Yanlz. — The  second  attempt 

of  rritiito  lli'iiri  ilo  la  A';iuiv  to  cross  tho 
Mediterranean  'm  his  balloon  hae  ended  like 
the  fint»  wiliiont  the  aooomplishment  of  the 
object.  On  fieptcmlior  L'l,  Comte  Ilenrj' de  la 
Vauix,  accomp'inicHl  liy  M.  rn«;tiI!oii  do  Saint 
Victor,  AI.  Laignicr,  ami  M.  ilerv«',  started 
from  the  Agrodrome,  at  Falavaa  les  Flots,  near 
Montpcllier,  in  the  f  balloon  **  Alc'diterrani'-o 
II."  Tlie  balloon  w.xs  provisioned  for  several 
days  and  was  escorted  by  tho  torpe<lo  destroyer 
"         being  attached  to  the  devwtor.  whidi 
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kept  it  at  n  tiniform  hoiglit  of  100  feet  above 
flio  Witter.  At  10  n'l  lii.  k  on  tlip  inornin4»  of 
September  22,  the  balloon  was  sighted  hy  the 
eaptain  of  an  Italian  veMel.  twenty-five  mileB 
south-east  of  Palavas.  Eventually  a  contrary 
wind  rattscd  tho  attempt  to  be  abandoned,  and 
the  descent  was  made  at  Morseillan,  between 
Atte  and  Agde. 

RBV/BWS. 

Aerial  Navigation. 
BvPEBPERICK  WALKER,  E  E.,  LONDON, 
CROSBY,  LOCKWOOD  AND  SON. 

A  n.»w  book  on  nrrin!  navigation  has  been 
made  by  Mr.  Frederick  WaUcer,  C.E.  It  con- 
tains n  large  fund  of  nafomation  respecting 
the  diNiigiia  and  devices  of  comparatively  un- 
"known  inventors  of  ai*n>8t«t!».  airships,  and  fly- 
ing machines  ;  and  though  it  is  "  a  practical 
handbook."  it  js  not  made  olear  to  the  reader 
which  of  fhn  many  contrivances  montini\i<l 
have  proved  of  practical  value  to  the  science  of 
aiSronanttes,  and  nhicb  have  never  got  beyond 
the  Patent  Office.  To  the  pnictical  student, 
thorcfnrn,  the  book  mn^t  ho  nh<^niro.  Even 
wht'ii  tlie  cose  of  a  machine  tliat  has  been 
tried  is  mentioned  the  reader  is  left  in  absolute 
doubt  as  to  the  result.  Tn  chapter  VIII..  in 
speaking  of  Partridge'ii  airslnp,  the  autlior  says, 
"it  made  soTeral  »v«ee$*ful  flights."  Con- 
aidering  the  surmmful  flights  of  iiirsliip^  li;iv.' 
been  few,  how  useful  it  would  have  been  to 
tlie  student  to  know  in  what  lay  Partridge's 
"  success." 

One  far^t  wo  mny  "^ay  with  Cfrtninty  about 
Mr.  Walker's  book  is  that  the  author  has  not 
bora  careful  to  secure  aoeuraey.  l%e  very 
first  piige  opened  by  the  reviewer  contains  the 
following  'surprising  statement.  Sponkini;  of 
modem  airships  on  piige  l.'tt,  Mr.  Walker  .says, 
"Dr.  Barton,  in  the  United  Statiss,  has  just 
built  an  uir-hip,  tho  trial  nf  \v!uoh  has  not 
yet  been  reported  I"  Now,  Ur.  Barton  is  an 
En^ifihman.  who  fre(]uently  talcee  the  chair  at 
the  meetings  of  the  Institute  of  which  Mr. 
Walker  is  an  associate  member.  He  is  not 
building  an  airship  in  the  Uuited  Statos,  nor 
has  he  yet  built  one  at  all,  beyond  preliminaiy 
modolii.  H*'  i^.  hnwpvrr,  cnon  ;:r'^inc;  to  mm- 
meuce  to  build  an  airship  in  this  country  at 
the  request  of  the  British  War  Office.  Nearly 
<  \  I  i  r  nrill-h  newspaper,  Limdon  and  Pro- 
vincial, has  published  tlio  tnie  facts  of  the 
case.  A  glance  at  the  Ai'ronaufival  Journal 
for  April  last  would  have  revealed  Dr.  Barton's 
own  paper  on  tho  subject,  read  before  the 


members  of  the  Aeronautioil  Society  of  Great 
Britain  in  March  last.  Though,  in  thi^  book, 
accounts  and  criticisms  of  M.  Santos  Dumoot's 
experiments  are  sparse,  pictorial  iUustfaticns  of 
the  famous  T?razilian  aeronaut's  aircraft  arc 
lai^y  employed  to  enhance  the  make-up  of 
the  Tolome.  M.  Santos  Dumcmt  fmms  the 
subject  of  illustration  for  (Ji0  olitaide  ooveTf 
for  rho  front icnioce,  f>n  several  pages  trf 

tho  book.  Ihere  wiil  soon  be  a  market  ior 
worics  on  agronautios,  but  they  tnuA  be  Indd 
and  sound  if  tlioy  ateto  eiibftmoe  tbepopolaritj 
of  the  subject. 


Foreign  Aeronautical 
Periodicals, 


(In  this  list  a  sslsetion  of  some  o(  the  more 
noteble  articles  is  given.) 


L'Akro.vaitk  ^^arisl. 

July,  iy02. — liapport  sur  le  DuqueanCt 
Ballon  ft  h^Kees  de  L*arairal  Labrousse. 

.^ujfujt^.— Rapport  de  M.  Casse  sur  L  aerostat 
automobite  de  Iff.  Josselin ;  Mcmoirc  sur  lo 
propulseur  Bataille. 

L'AiROPUlLB  (Pftris). 

JttZy,  1902.— Portraits  d'A^nanles  contem- 

porains:  Franejois  TTiilka  (Louis  Ccnnilk)  ; 
A&censiou  Tragique  ^Henri  Gaspard)  ;  La  per- 
meability nasaleobservfeen  ballon  Dr.cionsteMi); 
La  Volateur  de  If .  Sehtnata  (Georges  Blanehet). 

;7<!f»(#mier.— Portraits  d*A4ronautes  eontetn* 

porains:  Fniilo  .Tanets  (Wilfrid  de  FonvitKri; 
Uapport  sur  un  memoircde  M.Torres,  conc<»rn- 
ant  un  avant^pcojetdehatkmdirig^able  (Appcllj ; 
Le  ballon  du  Capitaine  Unga  (O.  Blanehet). 

L'Aeronautique.—Bulletinofficiel  de  L^Adrc 

nautique  :  riub  de  Francr  (No.  2.»;  La 
Securitc  cu  ballon  ik  nioteur  (M.  Ed.  Surcouf)'. 

iLI.rSTKIKTK  AKRONAUfiacUE  MlTTHWJLUN- 

(;EN  (StraBshurg). 

JuUj,  1902.— Die  Kntwickclung  der  Luft- 
scfaiffahrt  in  Dentsehtand  (paper  read  before 

the  Arrnnnuticnl  Si.cii  ty  u{  Great  Britain* 
March  11, 1902 ;)  Wie  vcrhiilt  sich  de  Drachen- 
ballon  be!  efner  FMifidirt  ?  (  A.  lliedinger) ; 
zur  Bcrechnung  der  Stcighohe  cines  Fcsaet* 
hallons;  Blit.  s,  lil.i^  in  -  inen  Fesselballons  ; 
Die  Ivatastrophc  des  '*  Pax  '*  am  12  Mai ; 
Theoretisehe  Grandlagen  fttr  die  Conetraction 
eines  Schraubcnfliegers  (Dr.  O.  Martteusssn). 
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WlliNKK    LlFTSi  HlFFRR-ZElrU.VO  (ViMNNA). 

Augutt,  1692.— Ballons  in  der  Marine; 
Gmndziigo  dcrprakUschenLuiUbifliEihrt  (Victor 
SUbar);  CwtoD  Ubttr 

Optonftw.— Von  Angtbiirg  nadi  Run- 
land;   Zijr  Fivii^e  der  Flogfliolufnfonn ;  D«r 

Wcltbewerb  in  bt.  LotUS. 

The  Akron  AUTicAt  Wo8u>  (Olenville.  U.S.A). 

AugutL — The  Conquest  of  the  Air  by  Man  ; 
The  Fallacy  of  Balloous  ;  A  Simple  Aerial 
MMhiM;  The  Atrial  Tnnsil  of  Uan  I  Lao 
Stovena'a  Ainh^. 

September, — Praetieal    Flying    Ifaehinn  ;  ' 

The  Stanley  Airship  ;  Irish's  Aerial  Machines ; 
Motorless  and  Motor-driveu  Aerial  Machines; 
HargMavas*  Flying  HadiliM:  The  Art  of 
Flight.  I 


Notable  Articles, 

July,  1902. 

16.  DaSffM^L—**  Child's  IkUoon  Juurnej." 
£n^i»hMtehame — ^"The  Ftttoie  of  the 
Flylog  Uaddne." 

Ang.  19.  Ediiihurofi  J'rniiiii/  F)i$patdt.—**'Rsfmn' 

nients  iu  Kite  FlyiiiK." 

—  Vaiiif  C/*romci«!.—"  Crossing  the  Chan- 

Mi.'* 

90.  Elect ricitij.  —    ProloeMr  B«U*«  Flying 

Machine." 

26.   Pull  Mall  r.azrtte.—' '  Santoe  Diimont  and 

the  St.  Louis  Exhibition." 

—  New  York  //en/W.—-' Perilous  lialloon  I 

ASCMII."  I 

29.  Stw  York  Henad,-^*-^.  Santos  Dq. 

mont's  coming  Airship." 

30.  iMiily  Graphic.—' •  The  Graphic  BallooiL" 
Sep.  I.    Daily  Graphic.—"  Str8t<  t.jL  TJallooning." 

—  Standard.—"  Balloons  in  Wartafe.*' 

6.   New  York  Iferald.—"  Tiyiog  to  oonqner 

the  Aerial  World."  | 

^8.  Time*  —"  by  Hky  across  the  Iriah  Chan- 
nel." lattwr  lo  the  Editor  by  Bev.  John 
M.  Bacon. 

20.  DaU;/   TeUffruph,  —  •'Aiiehip  aorou 

LonJou." 

23.  Time*. —  "The  Airahip  Journey  across 
London.** 


Applications  for  Patents. 

{Made  in  July,  Aujust  and  Seftember,  1902). 

The  following  H-it  of  Applicaltons  for  Pali  ats  con- 
nected with  Aeronautics  has  been  specially 
Compiled  for  the  AKbomadticai.  Jourxal  by 
M^s^rs.  TJnoMiiKvii  ,t  Co..  Patent  Agenta,  88, 
Cannon  Htroot,  London,  £.0. 


14405.     Tun.;-  25.    Frklcuick   UaLPAIT.  im- 

provementa  in  Navigable  Balloona. 

15403.  .Tu!y  11).  Emilk  'Skmtm.  Improva- 
menta  in  Flying  Machinea. 

16698.  .July  js.  Donat  S.uimok.  improva. 
menta  In  Flying  Maohinaa. 

17068.  .\ugu3t  1.  EnwAiin  Ma.nn  and  CHARliie 
Abthur  RoLLAfiON.  Improvements  In  and  con- 
neetad  with  Flying  Machinea  and  Dirigible 
tellopna. 

17852.  Aogost  A.  Bittb  Jazovon  Boaarup. 
Imppovad  maana  of  inflating  Indfarubbop 
Balloona. 

17286.  August  fi.  Anton  Wkc/kua  and  Lewis 
Wsid^  Bboapwjeix.  imppovamanta  in  Flying 
Maohinaa. 

17383.  August  7.  Johx  Nkvil  Maskki.yxe  and 
1cm  IfACKENsnt  Baoox.  Improvementa  in  Hot 
Air  Balloona. 

174BB.  Angost  8.  Siokst  John  LAmcaca. 
Improvad  Alp.Bhip. 

17661.  August  12.  Kaffaei,!!  Rosoo.  Im- 
provements In  Steering  Devioaa  fei*  Air> 

Ships  and  Submarine  Boats. 

17644.  Augtutl4.  FanoKKicK  William  Bishop. 
imppovamanta  In  op  in  oonnectlon  with 
Navlgabia  op  othap  auitabia  Balloona. 

16246.  AogttetlO.  Johx  SmnaxAii  Bntir.  An 
Imppovad  Flytng  Maohlna. 

16458.    Aogost  22.    Atnim  Loona  VaAu. 

Cl.KMFNT    I'EARCK    €'.'••  r      IlirHMin    1V,1.K.|:|),  lintl 

.AuDiHON  liniuuT  EvA.N.-..  A  Parachute  used  as 
a  Toy  or  ao  a  Moving  Target  flop  6popta- 
man. 

19137.     September  1.     A.  Si  *nn\i;i.  Ci  i  i  ; 
Automatically  Releaaing  Apparatua  for  uee 
with  Kitot,  Gaptiva  Balloona  and  tha  Ilka. 
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■  ■ 

At  »  meeting  of  the  Connoil  <rf  the  Afto- 
Dautioal  Society  held  at  the  Society  of  Arte, 

John  Street,  Adelplii,  on  Tbursday,  Decem- 
ber 4kh,  the  following  f^entlemen  were 
elected  memlKJi-s  oi  tlie  Society:— 

Mb.  Alkxandks  Andbhsom. 

Mb.  J.  M.  MAeysLm. 

« 

BxsM  Joaan  Hofhakk. 

Mft.  WiLUAM  COOHSAMS. 

Ifft.  H.  GeuKAV. 


G£N£RAL  MEETING. 

The  next  general  meeting  of  the  Aero- 
nautical Society  of  Great  Britain  will  bo 
held  at  the  Society  of  Arts,  John  Street, 
Adelphi,  in  March  or  April  next.  Amongst 
the  papen  read  vill  be  one  on  "The  Kite 
Equipment  of  the  Soottiah  National  Ant- 
:  arctic  Expedition,"  by  tSx,  John  Andereon 
I  (with  Lantern  TllustrationB),"The  Aerosac," 
by  Mr.  Patnck  Y.  Alexander,  and  "Ob- 
servations and  Experiments  relative  to 
Equililiriiim  in  Air  of  »  Body  Heavier  ttwa 
Air»"  by  Mejor  L.  8.  Bleckden. 

INTEENATIONAL  KITE  COMPE- 
TITION. 

There  will  be  an  International  Competi- 
tion for  the  Highest  Kite  Flight,  nnder  the 
auspices  of  the  Aeronautical  Society  of 
Great  Britain,  in  June  next.  The  aw;ird 
will  be  the  Silver  Medal  of  the  Society. 
The  site  eelaeted  irill  piofa«bly  be  on  the 
SnweK  Downs,  and  anan^Bments  ivilt  be 
made  for  a  general  meeting  of  tike  AIko> 
nautical  Society  to  be  hold  at  the  appointed 
place  to  witness  the  competition. 

The  following  aj-'u  iiie  general  rules 
drawn  tip  by  the  GonnoU  of  the  ASronaati* 
cal  Society  of  Groat  Britain  :  — 

1.  The  Competition  is  for  the  highest 

flight  attained  by  a  single  kite  be- 
yond a,OOQ,feet. 

2.  Duration  of  flight  to  be  one  hour, 

and  kites  mnst  be  sustained  in  the 
aur  during  ttiis  period. 
8.  Frinli  kite  mnst  cany  a  weight  of  two 

I  jKJunds. 

I  i.  The  height  to  be  determined  trigono- 
I  metrically  from  the  ground.  « 

5.  The  Competition  is  open  to  all  ap- 
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proved  h\  the  Council  of  the  Aoro- 
nautical  Society  of  Great  Britain, 
without  limit  of  form  of  apparatus, 
and  each  Competitor  must  provide 
hia  <mn  apparatus,  winding  gear,  ete. 

5.  Eadi  Oompel^tor  18  tp  be  held  respon- 

sible for  any  damage  or  accident 
that  mi^'ht  occur  to  or  by  means 
ol  hits  appuratus. 

6.  Members  of  the  Acronauticar  Society 

of  Great  Britain  will  have  to  pay 
no  entrance  fee^lmfc  for  non-members 
there  will  be  an  mtrance  fee  of  half- 
a-guinea. 

7.  Not  less  than  two.  Competitors  oao 

enter  for  the  Competition. 

8.  The  Jury  'will  have  the  decision 

whether  the  Medal  is  to  be  awarded. 

9.  Tiie  decision  of  the  Jory  most  be 

accepted  as*  final. 

In  issuing  these  General  Bules  the 
Council  reserve  to  themselves  the  right 
of  making  any  additional  regulation  which 
may  tend  to  facilitate  the  carrying  ont  of 
the  Compr^tition. 

Amongst  those  who  have  kindly  con- 
sented to  act  on  tlie  Jury  are — Sir  Hiram 
Maxim  and  Dr.  William  Napier  Shaw, 
F.R.S. 

Members  of  the  A*  roniuitical  Society  of 
Great  I?ritain  and  others  who  wish  to  take 
part  in  the  above  Competition  should  com- 
municate with  tiie  Honorary  Secretary  of 
the  ASronautieal  Society  of  Great  Britain, 
63,  Victoria  Street,  Westminster,  London, 

8.W.   

CHANGE    OF    ADDRESS    OF  THE 
AEBONAUTICAL    SOCIETY  OF 

GREAT  BRITAIN. 
Members  of  the  Aeronautical  Society  of 
Great  Britain  and  others  ace  reminded  that 
the  new  address  of  the  Society  is 
58,  VicToitiA  Sthbst, 

Westminstkr, 

London,  S.W., 
and  that  all  communications  should  be 
addressed  to  the  Honorary  Secretary  at 
that  address. 

JBBIC  STU.\RT  BRUCE, 


OENBRAL  MEeTINO. 


The  opening  meeting  of  the  new  MMon  of 

the  Aeronautical  Society  of  Great  Britain  was 
held  at  the  Society  of  Arts,  John  Street, 
Adelphi.  on  Thursday,  December  4th,  1902. 
Hie  Presidont,  Major  B.  F.  S.  Baden-FowoU^ 
was  in  the  chair 

The  Passioent:  Ladies  and  Gentlemen.— 
The  Hbnomry  Seeratarjr  will  begin  1^  reading 
ymi  \ho  ininntos  of  t]ii<  I;i>.t  laeetuiig  and  alno 
the  report  of  the  la^t  ses&ion. 

The  Honomry  Secretary  lead  t]ie  minute? 
of  t  he  Inat  meeting. 

The  Honorary  Secrbtary  :  It  is  ustial  for 
the  Hononury  Socretaiy,  on  the  occasion  of  the 
opening  meeting  of  the  seBvon,  to  malBe  mom 
report  a**  to  tlio  progress  iiiiJ  work  of  the 
Society  during  the  past  year.  As,  however, 
we  have  a  fairly  «tib«t«ntial  programme  to  get 
tliroiigli  this  (>voniiig  I  propose  to  be  as  hricf 
as  possible  and  confine  myself  to  merely  Btating 
facts. 

1.  .U  regards  the  finances  of  the  Society 
dnriiiic  the  finaii.  ial  yi^ar  1901-1902.  our  re- 
ceipt*, including  tiic  balance  from  the  previous 
year,  were  £355  10s.  O^d.  Onr  etpenditure 
was  £151  4s.  lid.,  leaving  in  hand  on  July  Ixt 
this  year  a  hr)  lance  of  £204  Ss.  1^ 

2.  Regarding  the  membenllip  of  the 
Society  during  the  last  lew  yean,  this  shows  a 
stejwly  inr-rwase  year  hy  ypnr.  W*>  now  hare 
over  one  lituidred  uionil>ers,  and  it  is  hardly 
neceasaiy  to  state  that  a  large  proportion  oip 
these  members  are  composed  of  tliose  who  are 
eminently  distuiguished  in  other  branches  of 
<<eie«Me.  teetifying  to  tfao  valne  of  adtmautice 
in  widening  ^  boimdaries  of  seientifio  know- 
ledge generally. 

3.  This  year,  for  the  first  time  in  the 
historj'  of  the  Society,  first  established  in  ltM6, 
\\ !■  Intvc  tsdcon  the  -step  of  settling  down  in 
premises  of  our  own  at  53,  Victoria  .Street, 
Westminster,  where  will  be  the  office  and 
library  of  flic  Socii'ty.  We  ;irn  at  present 
engaged  in  arranging  the  hbrary  at  the  new 
premises,  and  after  it  haa  been  duly  catalogued 
amngements  will  be  made  for  it  to  be  open  to 
members  at  stated  times  for  reference. 

4.  1  will  say  a  few  words  about  the  work 
at  the  general  meetii^  of  last  session.  Sevenl 
papers  were  road  at  onr  meetings  of  cxfr  'n\<^ 
value  to  the  litcratura  of  aeronautics.  Amongst 
them  I  may  mention  the  paper  by  Sir  Hina 
Maxim  on  "  .\erial  Navigation  by  the  Body 
Heavier  than  Air  "  ;  the  paper  on  "  Atmos- 
pheric Currents."  by  Mr.  William  Marriott ; 
one  on  "  Aeronautics  in  Germany*"  hj  Major 
W.  I^.  MoedeVeek;   another  on  "BsUoon 
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Photography,"  by  A'i  "  Gertrude  Bacon,  and  a 
most  able  critidsm  on  the  Iat«  SenJbor  Severo'n 
Ainhip  by  Dr.  GbtIor  Sampaio. 

6.  At  our  concliuling  meeting  of  the 
Hetuiion  in  July  last,  the  Stxnety  passed 
a  formal  vote  of  sympiiihy  with  the  Brazilian 
nation  on  the  death  of  Senhor  Angnsto  Seveto 
in  th»»  ratisf  of  science  and  cosmopolitjiiiisin. 
()n  this  occasion  the  Brasiliaa  Minister,  ao- 
eomiMUued  1^  ih»  whole  atalf  of  the  BnuEiliui 
L«'gation,  was  pn-sont.  The  vote  of  condolence 
was  supported  by  Dr.  Mills,  the  Secretary  of 
the  Royal  Meteorological  Society,  on  behalf  of 
fikitish  meteorologists. 

The  roply  of  th»>  Rrrcili;!!!  ^finistrr  wn'!  a 
phiiofiophical  conimt>ntary  ou  balloon  accidents, 
end  nii^t  well  be  feed  and  studied  hf  thooe 
who,  on  account  of  a  few  mishaps.  WOOld  dis* 
parage  the  «tudy  of  aeronautics. 

6.  Amongst  our  plans  for  this  new  sesnmi 
on  which  we  have  entered  to-day — a  red  letter 
one,  for  tho  fact  that  on  it  we  have  :it  la.st 
realised  tho  return  of  our  Preiudent  amongst 
«»»  safe  from  the  perils  of  the  Soath  Afriesa 
War  is  tho  Internntionnl  Kite  Comprtition 
to  take  place  in  Juno  Oiext,  tho  award  being 
the  sflver  medal  of  the  Society.  In  arranging 
thin  competition  tho  Comtcil  hope  tliey  will 
have  the  co-operation  of  the  members  of  this 
Society  by  an  adequate  response  to  the  invita- 
tion to  compete  or  be  iwaaent.  I  will  confine 
rays^ilf  to  mentioning  two  cogent  reasons  for 
endeaTOunng  by  ibis  competition  to  stimulate 
the  improvement  of  1ntes» 

1.  Hio  kite  is  fii^t  hcconiiii^  a  most 
valuable  means  of  extending  the  boundaries  of 
meteorology  by  giving  facilities  of  observation 
in  the  free  air  at  considerable  heights. 

2.  The  kite  is,  after  all.  the  basis  of  what 
we.  with  reason,  expect  will  be  the  future 
instranMit  of  a^hrtal  navigntioo— the  aBroptane. 
The  more  the  surfaces  of  kites  arc  improvcfl  so 
86  to  giro  greater  sostaiDing  power  to  the  kite 
in  the  air.  the  nearer  «•  dull  b»  ooming  to 
tho  day  when  we  shall  sever  the  string  and 
trust  alone  to  the  intoMif^encf. motor,  and  pro- 
peller for  balancing  the  aeroplane  midst  the 
diverse  our  rents  of  the  atmosphere. 


Presidential  Address. 


B£C£KT   AEBONAUTICAL  FBOOBESS, 
AND  DEDUCTIONS  TO  BE  DRAWN 

THEREFKOM,  REGARDING  THE 
FUTURE  OF  AERIAL  NAVIGATION. 

By  Maior  B.  F.  S.  Badbn-Fowkll. 

It  is  with  feelings  of  tho  greatest  sntisfiM^m 
ihnk  I  un  now  able,  lor  tiie  first  time,  to  address 


the  Society  in  the  capacity  r  f  it-*  President,  and 
I  must  sieze  this  opporlunuy  of  expressing  to 
you  my  heartfelt  thanks  for  the  very  great 
honour  which  yoa  have  oonfecred  upon  me  by 
electing  me  to  this  poritfon.  I  eannot  hot  feel 
thdt  my  labours  in  tlic  pust,  though  varied  rwifl 
dipping  into  almost  every  brauch  of  astronautics, 
have  not  been  so  extensive  or  so  prominent  as 
to  warrant  niv  selection  for  this  important  post, 
but  uuAtitheiciia,  1  sincerely  hopt-  that,  with 
1  freer  opportunities,  I  may,  in  the  ijuincdiata 
future,  be  able  to  aooomplish  much  more  in  tho 
work  we  have  before  ns. 

My  absence  from  England  during  the  last 
three  ^  car.s,  on  active  service  in  South  Africa, 
has  prevented  my  fulfilling  many  important 
dnties  for  tlie  Society  during  a  period  of  unusual 
activity  and  importance,  but  on  the  other  hand, 
the  time  T  have  spent  on  the  "trackless  veldt,'' 
and  in  the  monotony  of  camp  life,  has  not,  I 
hope,  been  wasted,  aa  ample  opportunity  has 
been  afforded  '  ir  <  areful  meditation  ana  eon. 
sideration  of  tlic  whole  subject  which  it  is  the 
object  of  this  Society  to  study.  I  therefore  pro> 
pose  not  so  much  to  give  a  technical  lecture  on 
the  various  experiments  of  recent  years — you 
have  liad  better  opportunities  than  T  of  studying 
those — as  to  endeavour  to  make  dear  our 
present  position. 

During  these  throe  years  many  great  events 
have  taken  place  in  the  aeronautical  world. 
Count  Zeppelin's  monster  air-ahip,  built  on 
sound  8cienti£c  principles,  of  enormons  size  and 
quite  diflcrcnt  in  design  to  anything  made 
oefore,  has  been  completed,  and  has  mado 
successful  ascents,  although,  I  much  regret  to 
have  to  add,  has  not  sueeeeded  in  travelling 
through  the  air  at  a  sufficient  speed  to  warrant 
its  being  considered  a  practical  succcsti. 

Then  we  come  to  M.  Santos- Duraont's  many 
more  or  less  suoeesaful  trips  in  hie  navigable 
balloons,  which,  if  not  demonstrating  any  new 
principles,  has  shown  what  perseverance  and 
attention  to  detail  can  achieve.  Thon^'h  we 
have  learnt  some  nseful  practical  lessons,  and 
have  been  given  data  of  great  value  for  future 
experimenting,  uufotlunately  the  actual  results 
attained  carry  us  so  little  beyond  what  was 
accompUshed  twenty  years  l>efore.  by  MM. 
Bonara  and  Krebsi,  that  one  begins  to  tiiink 
whether  we  have  not  nearly  rearhod  the  end  o( 
the  tether  as  regards  the  propulsion  of  balloons* 
The  mifortunate  calamities  to  M.  Scvcro's 
and  more  recently  to  M.  dc  Rratlsky's  balloons, 
oa  well  as  the  absolute  failure  of  M.  Itozc  aad 
others,  only  tend  to  confirm  this  growing 
ofonion.  The  latest  accounts  of  M.  Lebaudy's 
balloon  seem  to  make  out  that  it  has  aoeom« 
pliuhcd  more,  but  we  must  await  the  results  of 
j  more  prolonged  trials  before  wo  can  come  to  any 
>'  decision.  Mr.  Stanley  Spencer's  trip  over 
London  in  a  navigable  balloon,  though  it  proved 
nothing  as  regards  tho  dirigibility  or  inherent 
speed  of  the  nuohine,  attcactiBd  some  intonst  in 
the  matter. 

Besides  these  we  havoheardof  various  eneii- 
menta  with  flyingmadiinespnqwr.  Herr  £reas 


Digitized  by  Google 


THB  AERONAUTICAL  JOURNAL,  1909. 


U  nid  to  have  men  off  the  eorface  of  the  water  I 
bat  owbig  to  some  ndmMUMtemeniiheniadiine 

turned  do^^nwanlB  mul  fell  in  the  water  again. 
In  Australia  Mr.  Uargravo  hm  constructed  n 
large  machine.  In  Aiuprica,  Mr.  Wilbur 
Wright  and  his  brother  have  been  nMkinK 
wonderful  progress  vnih  gliding  maehmee,  ana 
Professor  l.an^'lry  has  been  hard  at  work  con- 
structing a  large  new  machine.  Ho  informed 
me  the  other  day  th«t  in  a  very  short  time  we 
might  expect  to  hear  something  of  this — some- 
thing big.  It  might,  he  added,  be  a  big  smash  t 
But  he  wisely  intends  trying  it  over  water. 

Theo,  too,  like  the  invisible  universe  of  dark 
stars  that  BIr  Robert  Ball  talks  about  as  being 
possibly  nmrr  pxteiisive  than  that  of  those 
seen,  there  arL  probably  more  inventions  being 
worked  at  in  private  than  we  ever  hear  of 
publicly,  and  many  of  them  are  doubtless  of 
great  importance.  It  is  only  reeently  that  the 
results  have  been  published  of  the  valuable  | 
experiments  with  aerial  screw  propellers  which 
Mr.  W.  G.  Walker  conducted  for  Mr.  Alexander. 

Another  s^  of  progress  in  the  subject  of 
ftSronaniios  dwingthe  last  few  yewrs  bas  been  the 
establishment  in  England  of  two  more  public 
bodies,  the  Aero  Club  and  the  Aeronautical  In- 
•tttate,  fb»  ioRuer  havinff  been  established  for 
the  eneonn^ment  of  bauooaing  (and  ^ssibly 
flying)  as  a  sport,  while  the  Tatter  turns  at 
interesting  the  workinj^-elasses  in  the  subject. 

I  may  here  seize  the  opportunity  of  explaining 
to  our  visitors  and  others  the  objects  of  our 
Society,  and  why  it  is  that  wc  make  so  much  of 
a  study  which  to  them  may  seem  somewhat 
ehinierical  and  of  no  very  special  merit,  and  by 
explaining  these  I  hope  to  enlist  their  sympathy 
and  support  to  the  movement.  For  I  have 
before  now  been  aeked,  "  Why  shoukl  it  be 
necessary  to  have  a  society  for  the  study  of 
aerial  navifiation  '}  Where  is  the  importance 
of  it?  Why  not  institute  a  society  for  sub- 
marine navigation,  for  wireless  telegraphy,  or 
for  the  encourafjen>rT''  of  «r.\  othernovel  inven- 
tion for  the  improvement  of  means  of  commu- 
oication  or  warfare  ?  But  useful  as  many  such 
inventions  m»3  be»  none  ean  have  (he  grMt  im- 
portaneo  wfaieh  may  eome  dav  be  attached  to 
the  machine  which  navigates  the  air. 

And  there  are  two  reasons  why  this  subject  is 
a  large  one.  The  ibsl  is  that  Vm  science  of 
aeronautics  is  one  combining  many  branches 
and  spreads  into  many  ramifications.  We  have 
aerial  machines  a«  they  exist  to-day.  The 
balloon,  forming  a  unique  and  fascinating  mode 
of  travel,  enabling  us  to  mount  high  into  the 
skies  to  obtain  glorious  views  of  earth  andcloud- 
scape,  giving  us  a  laboratory  for  the  study  of 
numy  intricate  problems  of  the  atmosphere,  and 
forming  a  valuable  instrument  of  war.  Wc 
mvst  sindy  how  this  paasive  buoy  may  be  im- 
proved upon,  what  new  materials  may  be  ap- 
plied to  its  construction,  f^'aaes,  methods  for 
causing  it  to  rise  and  sink,  and  means  of  direct- 
ing it  out  of  the  course  of  the  wind.  But  we 
also  have  tiie  mow  dUlettlt  problem  of  how  to 
drive  it  through  the  air  so  as  to  make  it  indcpen* 


deDt  of  the  wind  and  go  in  any  desired  direction. 
Closely  connected  with  this  is  the  subject  of  kite- 
f1^■ing,  whether  for  man  hfting  or  meteorological 
ubser\-atioo,  of  parachutes,  and  of  lioaring 
machines.  All  these  necessitate  a  certain  know- 
ledge of  tlM  various  branches  of  metoorology. 
wfaieh  is  to  aeronaotics  as  hydrography  is  to 
Tiiiuinr  navigation.  Then  we  have  the  study  of 
birds  and  other  flying  auimalii  as  a  natural 
sequel  to  the  science. 

Tiie  second  reason  lor  the  importance  of  thia 
subject  is  the  vast  fotnre  which  appears  open  to 
it.  If  such  an  apparatus  can  bo  constructed  as 
w  ill  enable  man  to  make  practical  use  of  the 
highway  of  the  air,  there  is  promise  of  the  sob« 
joct  becoming  of  even  more  importance  than 
marine  navigation  or  railways. 

We  have  then  not  merely  to  consider  the 
broad  principles  of  the  general  fonu  of  the  aerial 
machine  of  the  future — whether  it  is  to  take  the 
shape  of  an  artificial  bird,  a  prope  lled  kite,  or  a 
Uiii^jible  balloon.  We  have  to  study  the  subject 
of  aerodynamics,  the  otTect  of  air  pressures  on 
plane  or  curved  surfaces  travcUiog  at  various 
speeds  and  at  varions  anglea  of  inddenoe.  We 
have  to  investi^'ate  the  efficiency  of  aerial  pro- 
pellers of  diileretit  forms,  tlie  slreugths  of 
materials,  the  energy  uid  weights  of  various 
forms  of  motors.  Then  we  must  also  stud^ 
the  natural  currents  of  air,  the  variability  of  air 
strata,  the  trends  of  winds,  and  so  on. 

Tlie  great  range  of  Bubjects  to  be  gone  into 
by  our  Society  is  thus  patent.  Many  of  oar 
members  and  othera  are  busily  at  work  in  some 

Particular  groove  making  steady  progress  in 
uilding  up  their  portion  of  the  foundation  of 
that  great  structure  which  we  all  hope  to  see 
rise  up  in  the  future. 

But,  to  return  to  the  question  of  the  recent 
progress  in  Afjrial  Navigation,  I  will  now  en- 
dea^•our  to  point  out  and  explain  the  prcpcnt 
position  we  hold,  and  by  considering  the  state 
of  the  subject  as  it  at  present  exists,  to  judge 
whether  or  not  there  is  nny  real  probability  of 
our  attaining  that  great  goal  which  mogt  of  us 
look  forward  to. 

liiOQgb  it  ia  improbable  there  are  many  here 
present  to-night  who  do  not  look  forward  with 
feelings  of  confidence  that  artificid  flight  wilt 
some  day  be  accomplished,  yet  there  are  still 
some  isw  sceptics  (most,  if  not  all.  of  whom 
have  never  looked  deeply  into  tiie  subject),  who 
beUevo  it  impossible.  For  this  reason  it  may 
not  perhaps  be  out  of  place,  in  such  an  atldress 
as  this,  to  pomt  out  our  reasons  for  maintaining 
this  belief. 

The  first  groat  argument  in  favour  of  it  is 
that  birds  fly.  If  we  bad  never  seen  Ruch  a 
thing  as  a  bird,  many  of  us  might  reasonably 
argue  the  thing  to  be  .impossible.  But  there 
they  are.  Not  only  can  they  rise  in  the  air,  not 
only  progress  at  a  very  rapid  rate  through  it, 
but  they  can  continue  the  movement  for  long 
periiids  and  in  almost  any  weather.  It  is  quita 
certain  now  that  birds  do  not  possess  any  veiy 
extfaordinary  power;  bnt  if  they  did,  we  conld 
probaUy  **  go  abetter*'  wHh  the  modem  veiy 


L.  kj  .i^cd  by  Google 


j4»Mr>..903.i  THE  AERONAUTICAL  JOURNAL, 


5 


compact  and  li^ht  oil  cngiiicB.  Wo  ha\c  now 
compressed  the  strength  of  a  horse  into  a  little 
motor  weighing  no  mom  tiuus  a  large  bird. 
There  w  the  power.  Ciiii  it  be  applied '/  Muny 
people  have  argncil  that  the  flight  of  a  bird  is 
dependent  on  kouu  valvular  oeUonof  its  feathers. 
Let  it  be  so.  but  how  do  you  account  for  the 
flight  of  the  bat,  and  of  the  flying-fox  ?  Others 
have  thou^'ht  that  flight  is  only  possible  np  to  a 
certain  weight,  maiototning  that  the  ostrich  and 
th«  enra  *ro  beyond  that  nmii.  But  geologists 
will  point  yoii  nut  the  fossil  remains  of  a  huge 
reptile  which  they  declare  flew  in  the  air  and 
weighed  far  more. 

But  leaving  Nature,  wo  may  consider  what 
has  been  done  by  man  to  justify  our  hopes. 

Thoiiij;h  I  believe  it  may  be  said  that  nearly 
all  the  authorities  on  the  subject  are  now  of 
opinion  thai  th«  balloon  oannot  oe  eonaldered  aa 
much  more  than  an  aid,  to  act  aa  a  stepping 
stone,  to  true  flight,  yet  there  arc  niany  workers 
who  conaider  that  very  much  may  be  iiccom- 
pUahed  by  mopelled  balloons.  Some  authorities 
nave  calenfatra  that  a  speed  of  44  miles  an  honr 
might  be  practically  attained,  but  not  more. 

M.  Santos  Dumont  nnd  others  have  shown  us 
what  can  be  done  with  a  little  eigar-shaped 
balloon.  They  have  clearly  ilemonstrated  the 
diflicultics  to  be  overcome.  It  very  palpable 
that  the  surface  of  such  a  balloon  must  bo  stiiT 
and  rigid.  Oaee  it  gets  flabby  it  cannot  be  pro- 
pelled, the  skin  mil  vibrate  and  add  to  the 
resistance,  the  nose,  unless  distended  by  frame- 
work, will  be  driven  in  tmd  ofler  great  resist- 
ance, the  gas  will  be  driven  back  towards  the 

after  enri,  arr!  slit  Imlanre  be  dlKturbed.  To 
preserve  iIhh  nectsHiury  rigidity  all  the  earlier 
navigable  balloons  were  kept  taut  by  means  of 
the  ballonet,  bnt  Count  Zeppelin  eflTecttti  this 
by  ui  internal  firauiewurli. 

Count  Zeppelin,  as  T  have  said,  .stniek  out  a 
new  h'ne.  By  greatly  increasing  the  size  of  the 
Mloon,  he  had  obtained  so  much  more  lifting 
power  as  to  be  able  to  add  a  complete  framework 
that  stiffened  it.  But  it  was  probably  solely 
owing  to  this  great  size  that  the  apparatus 
failed  to  be  praotioally  manageable.  It  may  be 
oempared  to  the  Oreat  Eaittm  steamship,  but 
with  the  difTerenee  that  at  the  time  of  its  eon- 
Btruction  we  had  but  the  most  elementary 
experience  of  air  vessels  propelled  by  engines. 
At  the  same  time  this  enormous  capacity  had 
its  advantages.  Had  it  been  of  half  the  diameter 
and  half  the  length,  though  the  rcsiHtance  to 
propul&ion  might  have  been  only  one  Quarter, 
the  volnme  and  the  HfUnff  power  would  only 
have  been  one-eighth.  So  that,  instead  of 
carrying  engines  of  82-horse  power  as  was  done, 
it  might  have  only  been  possible  to  carry  some 
of  4-horse  power !  Dr.  Pole  in  his  most  valuable 
little  treatises  years  ago  pointed  out  the  advan- 
tages of  very  large  volume. 

One  result,  then,  of  recent  experiments  is  that 
it  seems  quite  praetieable  to  Iraild  a  navigable 
balloon  to  gn,  wo  will  say,  1."  miles  an  hour. 
This,  liowever,  is  not  c^uite  enough.   As  the 

frind  so  otlMi  blowv  iw(«r  thiui  this  it  |a  unsafe 


t  )  lot  the  biilloon  out  on  any  but  a  very  calm 
day,  else,  though  onlj-  blowing  16  miles  an 
'  honr,  the  maehine  w9I  inevitably  be  carried  off 
and  have  to  dcacend  in  strange  fields  far  from  it  s 
shed  and  the  ditHculties  of  transportmg  it  back 
ntiy  be  MO  great  that  it  may  even  have  to  be 
taken  to  pieces.    Having  successfully  accom- 
plished this  much,  however,  it  certainly  looks  as 
if  we  could  unprovc  a  little,  and  get  the  balloon 
to  travel  20  or  25  miles  an  hour,  which  would  be 
snffldent  to  stem  the  wdinary  light  breeses. 
We  have  learnt  many  practical  lessons  from 
I  these  recent  experiences.   It  is  necessary  to 
make  efficient  proviiioii  against  ibe  balloon 
1  caving  in  or  buckling  np.   It  is,  of  course,  most 
important  that  the  engine  shall  be  so  constructed 
'  as  not  by  any  possible  means  to  be  able  to  ignite 
'  the  gas  in  the  balloon.   But  especiallv  wo  have 
I  learnt  that,  speaking  in  general  terms,  for  a  dgar> 
'  shaped  vessel  some  20  ft.  in  diameter  it  is  neces- 
sary to  apply  a  power  of  more  than  16  horse- 
power (  presuming  no  exceptionally  efficient  pro- 
[  peiler  be  found)  for  it  to  be  really  efficient.  This 
I  nraotieally  means  that  you  mttat  have  »  larger 
balloon. 

MM.  Lsbaudy  have  now  adopted  a  larger 
balloon  enabling  them  to  oarry  an  engine  of 

■lO-horsc  power,  or  more  than  double  the  power 
of  that  of  M.  Santo-H  Dumont.  C'ul.  licnard 
also,  is  about  to  build  one  larger  still,  of  aomc 
90,000  cubit  feet.  Dr.  Barton's  proposed  air- 

I  ship  is  also  designed  to  be  of  great  size. 

I  Passing  from  the  balloon,  that  is  to  say  any 
apparatus  which  displaces  a  volume  of  air  weigh- 
ing as  mnoh  as  or  more  than  ita  own  weight 
(and  many  thoughtless  inventors  are  apt  to 

:  neglect  this  dehnition)  we  hnd  several  different 
types  of  maehinea  whieh  ahoir  pramiae  of 
success. 

Bqpnnhig  with  the  simplest,  we  have  the 

I  gliding  or  soaring  nmch  inc.    One  of  the  greatest 

I  paradoxes  in  Nature  is  (ioaring  flight.  I  have 
said  how  doubtful  many  people  migai  be  about 
aerial  imvigation  if  they  had  never  seen  a  bird 
tly,  but  we  can  confidently  assert  that  no  man 

I  would  believe  it  possible  for  a  bird  to  maintain 
itself  for  hour  after  hour  in  mid-air  without  the 
slightest  movement  of  its  whigs,  were  the  actual 
demonstration  of  it  not  visible  every  day.  I 

'  will  not  now  enter  oa  a  discussion  as  to  how  this 
is  accomplished,  but  will  only  say  that  there  are 
inventors  who  hope  to  be  able  to  emnlata  the 
albatross,  and  soar  away  into  the  heavens  with* 
out  any  motive  power  or  propeller.    If  r-nsso 

I  paradoxical  that  many  laugh  the  idea  away. 

I  Bnt  the  hard  hiet  remains  that  birds  can  do  it, 
and,  therefore,  why  not  men  ?    I  received  a 

I  letter  only  a  few  day«  ago  from  Mr.  (J.  t  lumute, 

I  than  whom  there  is  probab  ly  no  greater  authority 
living  on  soaring  flight.   He  says  that  he  had 

;  just  returned  nmn  witnesring  ilus  season^s 
gliding'  experiments  of  the  Brothers  Wright,  and 

I'  that  "they  have  made  a  very  considerable  advance 
sinee  last  year,  and  now  glide  at  angles  of  6**  to  T*, 
sustaining  125  to  160  lbs.  per  net  horse  power. 
Wright  is  now  doing  nearly  as  well  as  the  vulture, 
U  Q^t  f^  Crqm  wmg  fligfatt  and  I  am  changing 
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my  views  as  to  the  advisability  of  applying  a 
motor." 

I  think  this  is  a  most  remarkable  statement, 
ftod  there  really  B«enM  no  reaaon  why  such 

experts,  Imvinf,'  attained  proficiency  in  the 
delicatt'  art  of  biiliuiciiifj  themselves  accordinB 
to  thr  various  pnlTs  and  currents  of  air,  should 
not  be  able  to  soar  away  on  the  wiAge  of  the 
wind  and  remain  indefinitely  in  nid-airt 

The  nr-xt  f^onoral  typo  of  apparatu'^  that  T  may 
refer  to  it>  that  of  risiii;^  in  tlio  nir  by  lucans  oln 
screw  propeller  mounted  on  a  vertical  shaft. 
lYe  all  liave  seen  little  toys  ascend  in  the  air 
working  en  this  principle.  A  hargt  machine  of 
this  sort  was  rrccntly  constnictfd  in  Parin,  but 
the  experiments  of  Mr.  W.  G.  Walker,  of  care- 
foDjr  iMtIng  the  thrasl  and  lifting  power  of 
VBiunw  aeroifiSt  have  been  among  the  most 
important  oontfihations  to  this  science.  He  has 
clearly  shown  that  it  is  possible  to  practically 
obtain  a  thrust  of  2.5  lbs.  por  horso  power.  As 
engines  are  now  made  weighing'  no  more  than 
10  lbs.  per  horse  power,  it  is  clearly  demonstrable 
that  a  machine  on  this  principle  could  be  con- 
structed to  lift  itself,  carryin<,'  some  ]r>  lbs.  per 
horse  power  over  and  above  the  weight  of  the 
engines.  Even  if  not  a  practical  form  of  machine 
for  tmvellin^;  throur^li  tlie  air,  itwoold  be  amost 
interesting;  experiment  to  try. 

Finally,  we  come  to  that  variety  of  aerial 
machine  which  liaa  been  adopted  bj  most  in- 
ventors and  whieh  seems  to  prmnlae  the  most 
Batififactory  results.  I  mean  what  i.n  known  as 
the  Am  >p  I  arte.    Sir  Hiram  Maxim  brought  thia 

Eronnncntly  forward  many  ymx»  ago,  and  both 
e  and  Professor  Langley  have  proved  theorotic> 
ally  that  It  is  tiie  most  eoonomieal  form  of 
apparatus,  that  is  to  say.  that  a  given  weight  can 
be  supported  with  less  engine  power  than  by 
other  methods. 

Great  pnoisis  had  also  been  achieved  in 
recent  years  ui  this  line.  Libicnthal  pointed  out 
the  grofltor  efficiency  of  curved  surfaces  a.s  com- 
pared to  dat  ones.  Phillips  and  Hargraves 
experimented  further  with  a£rocurv-es.  Consider- 
ing how  much  more  we  know  about  the  subject 
now  than  when  Maxim  first  built  his  machine, 
it  looks  as  though  we  might  really  liear  of  great 
results  nliorily  from  America  or  Australia. 

Our  prcment  position  is,  then,  a  hopeful  one. 
Balloons  have  been  gradually  improved  until  wc 
can  practically  rely  on  building  one  to  go 
15  miles  an  hour,  and  probably  more.  Large 
flying  machines,  giving  practical  experience 
of  their  eonstruetion,  have  been  hnflt.  Good 
sized  models  have  flown  •n-cl!  through  the  air. 
Gliding  nuichincs,  balanced  and  controlled  by 
human  ofTort,  have  been  maintained  in  the  air 
for  considerable  periods,  and  have  descended  at 
very  gradual  angles.  And,  what  is  of  the  great- 
tst  importance,  small  engines,  giving  great 
power  for  their  weight,  have  steadily  improved 
3r«ar  by  year,  leaving  but  little  for  ns  to  denrein 
this  respect. 

All  that  we  require,  then,  to  attain  practi<^al 
flight,  is  to  make  a  machine  only  slightly  better 
than  those  already  in  existence.   To  accomplish 


this  all  that  is  reauired  is  a  certain  amount  of 
skill,  and  a  good  neal  of  money. 

There  has  often  been  a  lot  of  wild  spocuhition 
about  what  might  happen  when  flying  machines 
arc  introduced  into  every  day  life,  but  it  may  be 
worth  while  considering  for  one  moment  what 
is  likely  to  result,  so  as  to  judge  whetlier  the 
matter  is  one  really  demanding  an  efiiart  to  ao- 
compUsh,  whether,  in  fact,  **  tiie  game  is  worth 
the  candle." 

Whatever  the  exact  form  the  f^paratus  may 
take,  we  may  assume  that  it  will  possess  certain 
oharaetezistics.  The  first  of  these  is  that  it  will 
travel  v«ry There  are  several  reasons  for 
supposing  this.  Not  only  mtixf  it  be  able  to 
stem  ordinary  light  breezes,  but  to  be  really 
useful  it  should  be  capable  of  going  agaiost  any 
ordinary  wind,  and  to  do  this  at  any  useful 
speed  unplies  a  rata  (rf  40  or  50  nules  an  hotir. 

j  Then,  high  i  i  Is  are  economical  in  aerial 
machines.  Langlcy,  by  his  elaborate  experi- 
ments, has  shown  that  the  faster  our  aeroplane 
is  propelled  through  the  air  the  less  force  in  pro- 
portion is  required  to  sustain  it.  A^in,  the 
air-ship,  unlike  its  prototype  on  the  water,  is  i.at 
impeded  by  skin  friction,  so  that  the  power  re- 
quired to  drive  it  at  high  speeds  does  not  in- 
crease  in  the  same  proportioTi  A  bullet  can  be 
propelled  through  the  air  at  luimenso  speed,  but 

,  if  it  enters  the  water  itn  way  is  soon  stopped. 
One  more  reascm  whv  we  may  hope  for  greater 
speeds  than  are  nsau  in  trsvelling  on  land  and 
sea  is,  that  in  the  latter,  pace  most  be  kept 
within  bounds  for  fear  of  collision,  both  with 
other  conveyances  and  also  with  irregularitiM 
(whether  in  rwls.  embanla&eDte,  and  ridgea»  or 
rooks  and  sandbiuiks)  whieh  may  exist  hedde 
the  track. 

In  the  a4>ri&l  highway  we  have  greater  latitude. 
We  have  height  as  well  as  length  and  breadth. 
We  can  choose  our  particular  altitude  and 
stratum  to  travel  in,  so  that  perhaps  1,000  ma- 
chines could  cross  over  the  same  spot  at  th© 
same  time  w  ithout  colliding.  In  fact,  it  would 
decrease  the  chance  of  collision  by  ono-tiMmsand 
fold,  in  addition  to  the  lateral  route  not  being  so 
circumscribed.  There  are  no  police  traps  up 
there  I 

Taking  into  consideration  the  speed  at  which 
birds  travel,  that  at  which  models  have  been 
flown,  and  the  theoretical  calculations  wlnVh  have 
been  made,  we  )nay  reasbuably  suppose  that  a 
hundred  niiles  an  hour  will  M  no.eXflCMiVo 
speed  for  a  flying  machine. 

Those  who  think  this  esthnate  over-sanguine 
may  ponder  over  an  extract  I  recently  came 
.  iicroHs,  from  an  old  newspaper  published  78  years 
j  ago,  referring  to  the  railway  then  about  to  be 
constructed  from  London  to  Woolwich.  In  tfaia 
reference  is  made  to  the  posriUHty  of  the  tndn 
being  able  to  attain  the  terrific  speed  of  18  to  20 
miles  an  hour ;  but  it  concludes,  wiih  sarcastic 
incredulity,  "  W'c  should  as  soon  expect  Um 
people  of  Woolwich  to  he  fired  off  on  one  of 
Congreve's  rockets  as  to  truiit  themselves  to  the 
mercy  of  such  a  machinr  c  -ii:;'  i^t  such  a  rate." 
Once  a  practical  flying  machine  existed,  the 
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uses  to  which  it  vaU^i  be  enplied  iize  varied 

end  important. 

Primaiily,  it  would  form  an  inealenlaUy  valu- 
able engine  of  war.  One  ean  loanelj  kaatane 
any  invention  wbieli  eooM  have  a  greater  eneot 

•  on  the  conduct  of  warfare. 

Wo  can  now  appreciate,  much  inoro  than  we 
eoaldthnejearaago,  of  what  vast  importance  i 
mdl  a  machine  would  be.  It  is  worth  dreaming 
for  a  nuunent  to  reaHse  what  might  have  hap- 
pened had  we  in  1899  had  some  machine  capable 
of  travelling  rapidly  through  the  air.  I'irst  of 
all,  for  mere  reconnoitring,  how  much  could 
have  been  done !  In  Natal,  on  the  outbreak  of 
war,  such  a  vessel,  ascending  at  Ladysmitb, 
could  have  cruised  arouiul  up  to  LoiiiK's  Nek, 
noting  every  Boor  and  every  gun  within,  say, 
five  mUes  of  the  track  passed  over,  taking  a 
tnm  round  along  the  frontier,  and  have  been 
back  to  report  within  a  few  hours.  Wo  would 
then,  at  "  one  fell  swoop,"  liave  had  certain, 
reliable,  and  full  iniomiation  of  what  was  doing, 
Inetead  of  going  on  mere  mmours  and  the  vague 
obscrt-ations  ofa  few  scouts.  Another  machine 
at  Orange  liiver  could  havo  moved  forward, 
noted  the  position  of  the  enemy  at  Belmont, 
Modder  Biver,  and  Mager^fontein,  oonld  have 
gone  hito  hediBncI  Kimbcrlcy  and  heard  their 
news,  and  conld  nftve  nin  back  to  report  to  Lord 
Metbuen.  I  neednot  repeat  the  many  inntanccs 
that  occur  to  me  of  theextveme  value  of  such  an 
apparatus  for  reconnaiaianee.  We  might  really 
say  that  none  of  those  awkward  reversM  which 
wesufferod  in  the  early  part  of  the  war  would  hav  e 
ooourred  had  we  known  the  exact  whereabouts 
of  the  enemy.  Latterly,  how  easily  the  evasive 
commanders  could  have  been  located  and  followed 
up.  Reconnaissance  by  captive  balloon  may  be 
considered  dangerous,  but  an  apparatus  travelling 
160  feet  a  second  runs  an  infinitely  smaller 
ebanee  of  being  hit  by  projectiles.  If  the  drop- 
ping of  explosives  on  the  hcails  of  an  enemy  ia 
not  now  considered  "  fair  play  "  (though  it  is 
difficult  to  8CC  why  this  should  bo  less  humane 
than  throwing  lyddite  shells  from  a  howitzer), 
yet  there  are  many  more  uses  to  wUeh  the 
aSrial  fighter  mi^-h;  he  put. 

Ho  could  blow  up  the  railway  imed  and 
bridges,  even  if  ho  had  to  descend  to  do  so.  He 
could  out  all  the  telegraph  wires  in  the  country, 
and  oonld  set  light  to  stores  and  do  other 
damage.  A  machine  soaring  about  over  a  town 
or  camp  occupied  by  the  enemy  would  certainly 
have  a  very  decided  moral  ofTect  on  him.  Com- 
munieation  could  be  kept  up  with,  and  even,  per- 
haps, a  fewstoree  introdaced  intoabesieged  place. 

I  need  not  go  further  into  the  possibilities  of 
the  future.  The  more  we  think  the  nmiter 
over  the  more  can  we  realise  the  extraordinary 
eflfect  such  an  innovation  would  produce  in  war. 
I  do  not  think  anyone  would  deny  that,  had  we 
been  in  pcsscssion  of  such  apparatus  during  the 
late  war,  the  operations  would  have  been  so 
greatly  facilitated  thai  the  campaign  would  have 
been  ended  in  a  comparatively  short  time,  and 
that  we  should  have  been  saved  an  expenditure 
of  many  mlllioaa  of  ponnda. 


Even  in  naval  warfare,  if  such  speeds  as  T 
have  tucntioned  were  possible,  the  aerial 
machine  Hhould  prove  of  infinitely  more  value 
than  a  submaiine  or  a  torpedo  boat.  If  the  in* 
vention  of  theBrennan  torpedo  wao  oonaidftod 
worth  XnO.OOO.  how  much  moro  wooldhoth* 
value  of  a  dirigible  aerial  torpedo  ! 

Another  important  purpose  to  which  fiying- 
machines  could  be  apphed  would  be  for  the 
exploration  of  unknown  lands.  With  a  rapidly- 
travelling  apparatus,  the  North  Pole  could  be 
reached  in  a  few  hours.  From  the  north  of 
1  Norway  it  is  about  1800  miles  to  the  Pole.  It 
would  then  be  almost  possible  to  go  there  and 
back  in  24  hours  t  When  we  think  of  the  large 
sums  which  have  been  devoted  to  Arctic  and 
Antarctic  explorations,  and  remember  that  very 
possibly  a  tenth  of  this  amount  might  produce 
a  machine  capable  of  thoroughly  exploring  both 
thcac  rogioos  in  a  few  weeks,  it  seems  really 
i  worth  considering  whether  such  money  is  not 
wasted.  The  traekleos  deserts  of  Asia  and 
Afriea  eould  he  txmveraed  and  re^traversed,  the 
mysteries  of  Mecca  and  of  Lassa  laid  at  our  feet. 

But  over  and  above  those  most  important  and 
far-reaushing  possibilities  of  aerial  navigation, 
there  is  the  likelihood  of  a  revolntiomin  our  ordi- 
nary modes  of  travel  by  one  Infinitely  more  rapid, 
cheap,  and  convenient.  I  have  already  given 
my  reason  for  supposing  tliat  such  a  means  of 
travel  wonid  bo  rapid.  There  io  alao  good 
reaaon  for  supposing  it  woxild  bo  eeanomisal. 
No  rails  or  permanent  way  need  be  laid  on  the 
billows  of  the  clouds.  No  roads  need  be  con- 
structed or  kept  in  order  through  the  realms  of 
blue,  ^ven  expensive  harbomw,  dredged 
channels,  lighthouses  and  beacons,  need  not  be 
maintained  by  the  owners  of  airships.  Going 
from  place  to  place  "  as  the  crow  flies  "shortens 
the  route  and  adds  to  the  ooonomy.  The 
convenimM  of  the  system  is  also  evident. 
Already  wc  are  beginning  to  appreciate  the 
value  of  the  motor  car  going  from  door  to  door, 
instead  of  our  having  to  get  to  the  train  at  a 
fixed  moment.  But  when  we  can  order  round 
ooraeiial  motor  to  take  us  straight  to  our  deeli* 
nation,  paeaiDg  equally  well  over  land  or  water, 
towns  or  cornfields,  independent  of  traffic  and 
roads,  then  only  shall  wo  realise  n^iat  real  e«i* 
venience  of  travel  is. 

Speed,  economy,  and  oonvenienoe  am  big 
factors  in  a  new  mode  of  travel. 

But  there  ib  one  consideration,  which  I 
believe  is  greatly  responsible  for  the  tardiness 
with  which  thb  subject  progreeses.  Perils  and 
I  dangers  loom  before  us  as  a  skeleton  contaminate 
ing  and  haunting  our  castle  in  the  air.  The 
uicro  idea  of  being  poised  high  up  in  the  sky, 
and  of  falling  from  the  machine  through  thou- 
sands of  feet  to  Mother  Earth,  is  so  tsrriblo  to 
contemplate.  But  the  aeronaut  of  to-day  soon 
gets  accustomed  to  being  at  a  giddy  height,  and 
without  doubt  the  people  of  to-morrow  will 
have  no  qnalms.  Imagine  the  feellnga  of  the 
savage  ■ivho  'or  the  first  time  sees  an  CTprcss 

i train  rush  through  a  station  at  (iO  miles  an  hour, 
banging  and  olattoilng  with  fiondiih  Qptoar* 
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•haJdng  the  very  groun(],  and  darting  along  at  a 
■peed  mcomparabfc  to  anything  he  has  ever  seen 
before.  Would  lie  trust  liimsflf  to  travel  by 
ibat  meftos?  Though  to  flit  through  the  air 
with  tiie  apeed  of  »  amUow  may  seem  highly 
dangerous  to  our  incxpcrieiicul  inimlM.  how 
often  do  we  see  a  bird  fall  licadlon^'  to  the 
ground '.' 

What  we  sec,  tbeo,  looiuicg  m  tbo  future, 
more  or  len  n«ar,  aeeonUng  to  the  energies  of, 

r:v1  tlio  t  nr  niiriiRcnicnt  wc  give  to,  those  push- 
ing tiie  inaitor  forward,  is  the  introduction  of  a 
now  mvcntion  forming  an  invaluable  and  all- 
powerful  weapon  of  war.  an  important  aid  to 
•eienoe  and  the  praetieal  koowledm  of  otur 
globe,  and  a  speedy,  economical,  and  pleasant 
mode  of  getting  from  place  to  place,  such  as 
will  piobably  completely    revolutionise  our 

CMDt  method!  of  travel.  Is  this  to  be 
tened  and  encouraged  *'  If  so,  how  can  we 
help  to  further  the  cause  ".'  Like  most  matters 
in  this  world,  what  is  most  wanted  is  money. 
Many  clever  Inventors  and  engineers  are  quite 
ready  with  tlieir  plans,  but  have  not  the  means 
to  complete  them.  Wc  bee  millious  of  pounds 
spent  on  equipment  for  war.  HundrcdH  of 
thousands  devoted  to  the  boilding  of  small  war- 
ships. We  see  thoiisands  subscribed  for  geo- 
graphical exploration,  liut  for  (ho  encourage- 
ment of  thut  invention  which  may  be  paramount 
over  all  tliese,  we  see  practically  nothing 
devoted.  When  I  say  "  practically  nothing,"  I 
am  not  forgetful  of  a  certain  few  who  nave 
devoted  much  to  thin  cause.  Wi'  do  not  f<)r;^ct 
the  very  generous  donations  which  Mr.  Alexan- 
der haa  given  to  this  Society,  nor  the  valuable 
time  and  energy  which  onr  worthy  Secretary 
hM  devoted  so  gratuitously  to  farther  the  objects 
of  the  Society.  Others,  too,  are  helping'  n8  best 
they  can  with  limited  time  ami  money ;  bat 
what  we  would  like  to  see  would  be  a  real  solid 
fund  built  up,  such  as  would  enable  us  to  get 
really  UHeful  work  dune.  Tlu  n  1  feel  sure  it 
would  not  be  long  before  the  Hriti>4li  nation 
vould  owe  a  debt  of  gratitude  to  the  Aeronautical 
Society  of  Oieat  Itetain.  (Loud  Applause.) 


Contributions  of  Balloon 
Investigations  toMeteorotogy. 

By  Dr.  William  Napier  Shaw,  F.R.S. 

Tn  brin;,'in^  to  the  notice  of  this  Sm-iet\'  tlio 
nbhgations  under  which  Meteorology  has  been 
placed  by  those  who  have  ventured  themselves 
into  the  upper  air.  or  who  have  devised  and 
earned  out  plnns  for  the  csploration  ofthcupper 
regions  with  seU-recokding  instruments,  I  do  not 
propose  to  give  an  exhaustive  view  of  the  sub- 
ject. To  do  so  wotild  require  more  leisure  than 
the  e.xigcacics  of  a  more  or  less  laborious  otiice 
allow ;  bat  no  one  who  is  interested  in  the  pro- 
gress of  Meteorolo^oal  Science  ean  fail  to  lonn 


some  estimate  of  the  valu.ible  results  which 
have  been  already  obtained  by  the  organisers  of 
reseatehosin  the  upper  air,  nor  to  speculate 
upon  the  still  more  valuable  results  which  fur- 
ther prosecution  of  such  researches  may  be  con- 
fidently expected  to  yield  in  the  futuie.  Such 
speculation  as  to  the  future  is  particularly 
natural  to  any  one  who  has  to  deal  with  the 
Meteorology  of  various  parU*  of  the  British 
Empire ;  for  it  must  be  admitted  that  if  any 
Meteorologist  were  invited  to  take  a  map  of  the 
world  and  put  his  finger  upon  the  spots  where 
the  iu\  eAtigatiuu  of  iiw  upper  at uioisphere  would 
seem  to  be  most  interesting  and  most  urgently 
demanded,  he  would  point  first  of  all,  perhaps,  to 
some  part  of  the  ocean  as  being  free  from  the 
perplexing  uneertainties  attaching  to  land  ob« 
servations,  and,  if  restricted  to  terra  firma,  he 
would  select  the  Eastern  phores  of  the  Koith 
Atlantic  Ocean,  the  nearest  shores  to  that  great 
atmospherie  laboratory,  the  generating  atation 
of  travelling  depressions;  to  the  peninsula  of 
India,  the  homo  of  the  monsoons,  the  most  char* 
aeteristie  of  the  settled  phenomena  of  periodie 
atmospheric  change;  and  to  certain  remota 
islrt-i  in  the  wide  oceans  for  the  investij^'ations 
of  the  general  laws  of  the  intercbauge  of  air  over 
the  ocean  surfaces. 

I^ut  who  should  investigate  the  upper  at- 
mosphere over  tbo  sea  if  not  the  greatest 
maritime  nation  on  the  earth ;  and  when  at  the 
same  time  that  nation  possesses  the  most 
western  outposts  of  Europe  on  the  shores  of  the 
North  Atlantic  Ucean,wbeo  it  controls  the  Indian 
peninsula,  and  when  the  remote  tsleto  where 
observations  are  desirable  also  fly  the  l"nioti 
Jack,  there  seems  good  reason  to  express  sur- 
prise and  possibly  some  other  emotions  that 
the  British  nation  is  at  present  contribute 
ing  hardly  anything;  to  an  investigation  that  ia 
so  actively  pursued  in  France,  in  Germany,  iji 
America,  in  Russia,  and  in  Austria  under  con- 
ditions of  far  less  cogenc|y  than  apply  in  our 
case. 

It  is  true  there  are  difficulties.  I  do  not 
suggest  that  the  open  ocean  or  a  remote  islet  is 
a  suitable  place  for  ballooning.  Our  own  island** 
are  small  enough  to  present  difficulties  and  even 
dangers.  On  that  aoeount  and  on  others 
the  investigation  is  expensive  ;  and  though  the 
results  may  be  scicntilic,to  be  quite  frank,  there 
is  no  guarantee  that  they  will  be  of  immediate 
public  utility.  But  if  you  allow  mc  without 
protest  to  tell  you  that  the  difiiculties,  whatever 
they  are,  ore  such  as  British  enterprise  and 
British  pluck  cannot  ovevoome,  and  thai  the 
expenses  are  such  aa  British  poVMiy  cannot 
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ttilord,  I  shall  take  your  acquiescence  merely  as 
an  example  of  uodeaenred  tohniwe  ibat  I  do 
not  (liiiik  you  would  extend  (ooiM  of  our  neigh- 
bours across  the  seas  if  he  were  ^r<  rush  as  to 
express  the  same  opinion,  hi  tuat  ca«o  ^ou 
woald,  I  foel  sure,  wish  to  find  other  and  mora 
cogent  reasons  for  our  inaetir  ii  In  such  a  matter 
or  take  the  alternative  course  more  natural  to  a 
Society  devoted  to  Aeronaxities  and  demonstrate 
the  contrary  with  ajppropriate  vigour. 

I  tim,  liowevpr.  wanJrrii';'  from  my  subject. 
I  wish  to  say  that  I  am  uitending  to  limit 
myself  to*nigbt  to  thoM  aepeete  of  the  tnvesti- 
Rations  which  hnve  struck  inc  in  the  oivlinary 
course  of  my  work  without  making  any  veiry 
qweiol  study. 

First,  there  are  many  thing*  in moteorolopeal 
records  of  which  we  can  give  no  sufficient  ex- 
planation. Let  me  give  you  an  example.  This 
slide  shows  the  raoorded  fiheBoniemt  during 
a  thnnd-^rntorm  on  July  27,  1900.  You 
will  notice  very  curious  variations  in  the  baro- 
meter eurro  and  associated  rainfall  and  other 
changes.  These  changes  probably  represent  a 
very  turbulent  state  of  the  atmosphere  with 
great  vertical  displacement  of  air.  BaUoon  ob- 
servations eonflrm  the  hypotheela  of  turbnlenee, 
but  they  have  not  given  sufficient  quantitative  re- 
sults (o  afiord  an  adequate  explanation.  I  will 
dte  a  deeerfptioo  of  a  balloon  voyage  in  a  hail 
storm  by  Prof.  John  Wise,  the  well-known 
American  acronntit,  on  Tune  17,  taltcn 
from  "Blaaius  cn  Storms,  '  p.  141,  which  gives  a 
thrilling  account  of  the  turbulent  motion  ex- 
perienced. 

Such  experiences  are  perhaps  too  hazardous 
to  be  intentionally  repeated  and  the  description 
it  too  general  to  go  further  than  to  indicate  a 
possible  relation  between  the  turbulent  state  of 
the  atmosphere  above  and  the  instrumental 
ebange  at  the  tnrfaoo. 

My  ni'Xi  rxaiiipl  •  (jf  genoriil  observation 
h  a  picturo  cf  tho  upper  derelopmeat  of  a 
cnnnilne  cloud  taken  firom  the  magnifiesot 
pahlieatbnof  the  Aeronautical  Society  of  Berlin. 

Mr.  Bacon  could  probably  add  many  other 
examples  of  contributions  to  what  I  may  call 
descriptive  Meteorology  from  the  favoorable 
point  of  view  above  the  lower  dondtafltacdedby 
|}alloon  voyages. 

Among  the  subjects  of  observations  with  in- 
struments in  balloons  the  most  conspicuous  are 
the  (Itterminution  of  tho  vertical  di^  tribntir  n  of 
temperature  and  humidity.  Some  results  as  to 
the  general  direction  and  fbfce  of  vinds  have 
been  obtained,  and  observations  of  solar  radia- 
tion and  of  electrical  potential  difference  have 


I  been  undertaken  occasionally,  but  not  to  tho 
I  aame  extent  as  obwrvatiotts  of  tempemtnre  and 

humidity.  Without  following  any  particular 
order,  I  propose  to  fp-oup  what  I  have  to  say 
under  the  following  beads  : — 

(1)  The  Ikitish  Asaosiation  inquiries  con* 
ducted  by  Welsh  and  subsequently  by  Glaisher; 

(2)  The  observations  of  M.  L.  Teisserenc  de 
Bort  at  Trappos ; 

(H)  The  German  establislnnent  at  Berlin  ; 

(4)  Mr.  Batch's  Observatory  at  Blue  Hill— 
and  to  add  swns  other  obaervat'ona. 

The  British  Association  has  taken  up  balloon 
investigations  for  meteorological  purposes  on  at 
I  least  two  occasious — ^iu  1852,  when  Mr.  Welsh 
carried  out  four  aeoente  lor  the  Kew  Observe* 
tory  Committee  of  ti  r  A  —.irintion  in  Green's 
Nassau  balloon ;  in  lbU2  and  I66d  when  Mr. 
Qlabher  made  thirteen  asoenta  for  a  special 
Committee  of  the  Association  in  Coxwell's 
Monnnotli  Balloon.  Last  year  the  Asaociation 
returned  to  its  old  enterprise  and  appointed  a 
Committee  to  eo*operate  with  tho  Boyal 
Meteorological  Society  in  the  inveitigatiOQ  of 
the  nppcr  air  by  means  of  kites. 

(Wc'liih's  results  arc  represented  in  four  excel* 
lent  plates  inaladed  in  the  Philosophical  Tcan* 
sactions  of  1858.  They  show  observations  up 
I  to  a  height  exceeding  22,0UO  feet  and  the  cor. 
I  responding  temperatnre  and  humidity. 

The  instruments  employed  were  a  siphon 
I  barometer,  two  pairs  of  wet  and  dry  bulb  ther- 
mometers, ouo  pair  being  provided  with  means 
I  of  aspiration,  for  causing  a  continuous  current 
of  air  to  pass  over  the  bulbs,  the  other  pair  free, 
and  a  itegnault  s  hygrometer.    The  purpose  of 
the  aspiration  arrangements  was  to  avoid  or 
at  least  to  diminish  the  efTecta  of  solar  radiation 
upon  tho  readings  of  tho  thermometers.  The 
results  are  similar  in  general  form  to  thoae 
obtained  by  later  obeerv  ers,  of  which  I  hope  to 
show  you  some  reproductions  on  the'  screen. 
The  temperature  differences  are  approximately : 
(71I*  -  lO")  »  62  for  19,400  feet. 
(68»  -  U«)  >  68  for  19,000  fsek 
I  (60«  .  S7«)  B  8S  for  19,800  Csst. 

{50"  -  2*»)  +  4«  for  22,500  feet. 
The  btmoidity  results  are  peculiar  in  that  they 
show  as  a  rule  very  eonaidBrable  divergence 
from  saturation  when  the  observations  are 
taken  in  actual  clouds.    To  this  point  I  shall 
I  return  later  on. 

Otaieher's  results  for  his;  thirteen  oscontt 
are  given  in  the  Reports  of  the  British  Associa- 
tion for  1862  and  1868.  His  instruments  were 
generally  similar  to  Welsh's,  but  after 
breaking  the  aspirated  thermometers  ho  dis- 
'  carded  the  use  of  the  aspirator  and  trusted  to 
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poluhed  metal  BcrMiM  for  the  prateotion  of  hi* 

thermometers  against  radiation.  Healwcarried 
with  him  c'loctric-ai  and  optieal  ftppwfttaa  «• 
w«U  as  ozone  papers. 

I  give  on  tiie  scnMn  a 
sentutioii  of  his  restilts  for  tpmperature, 
which  have  remained  until  quite  recently  the 
ultimate  anthority  for  the  accepted  nvmbers 
^pressing  the  average  vertical  temperature 
gradient.  From  the  slope  of  the  curve  yon  will 
eeo  that  the  tendency  i«  towards  a  limiting 
ndttfanmn  tempcratow  at  heighta  within  the 
l^each  of  bftllooriH. 

The  interval  between  Uiaisher's  observations 
and  the  moiereoenioDeato  iriiiehl  dudl  allode  ia 
chiefly  oonepieQOiu  for  Hm  development  of  port- 
able self-recording  apparatus.  With  purely  me- 
chanical multiplication  very  delicate  aneroids, 
thennttBelen,and  liafr  b^rgrouietem,  partknlarly 
by  the  woll-knowii  firm  of  Richani  Frercs,  of 
Paris,  are  made  to  read  tht  pre  ssure,  or  height, 
the  tempentture,  and  ImmitUiy  upon  a  revolving 
dmittt  and  thb  instrumental  development  has 
given  rise  to  extensive  use  of  unmanned  balloons 
and  kites  for  meteorological  purposes.  The 
manned  balloon  ie,  ol  eoune,  an  Indiapeneable 
adjunct  as  furnishing  a  means  of  comparing  the 
indications  of  these  self-recording  instruments 
with  the  eye-readings  of  standard  inatromente 
similarly  exposed ;  but  I  shall  now  Uxm  your 
attention  to  results  obtained  by  the  other  type 
of  instrument,  the  self-recording,  as  dis- 
tingnlahed  fcom  the  esre-reeding  Inatraments 
used  by  Welsh  and  Glaishcr. 

M.  Teissereoe  de  Bort's  eetabliahment  at 
Trappes,  noartoPai!iB,!8  a  labovstwyof  Atmo* 
qiheric  Physics  on  a  large  scale.  Balloons  of  all 
kinds  and  kitr«  of  the  highest  lifting  capacity 
are  constantly  employed  iu  making  observa- 


The  representative  diimniin  from  this  ob- 
servatoiy,  whioh  I  shall  shew  you,  gives  the 
temperatoxeof  the  airover  Paris  for  a  oontinmnie 
period  of  six  weeks  in  the  early  part  of  1901. 

By  way  of  supplement  to  this  I  place  before 
you  a  corraspondiog  diii^ain  of  tlio  huiirly 
variation  of  temperature  over  Berlin  from 
a  series  of  ascents  made  at  the  aeronautical  es- 
tablishment there  by  the  balloonkite,  a  men- 
stroas  instntment  whteb  Is  inflated  with  gasand 
yet  keeps  its  equilibrium  in  a  wiod  when  it  is 
held  captive.  For  this  I  exhibit  also  a  repro- 
dnction  of  the  actual  record  showing  the  long 
duration  of  the  ascent  of  the  balloonkite. 

1  have  introduced  tbcso  dia^ams  aa  falling 
naturally  into  comparison  with  that  by  M. 
Teiaiereno  de  Bort  witboni  any  aeoonnl  of  the 


institntion  tiwt  famished  them.   Bnt  I  mnr 

repair  that  omission  by  calling  attention  to  some 
points  in  connection  with  it.  It  is  a  very  fully 
equipped  establishment  upon  the  Tegler  Schress- 
plats,  near  Berlin,  and  is,  at  the  same  time,  the 
most  nftive  centre  for  the  investigation  of  thr 
upper  air.  Its  best  known  aeronauts,  Bertwa 
and  Bttring,  have  aoeompUshed  the  most  ad- 
venturous ascents  in  free  balloons.  Its  un- 
manned balloons  have  reached  the  unexampled 
heights  uf  upwards  of  60,000  feet,  while  its 
balloonkito  and  its  HacgMve  kites  are  con- 
tinually exploring  the  mon  neeeosible  xepons  of 
the  atmosphere. 

Two  years  ago  i  t  eontxibnted  tbtfse  magnifieent 
volumes  of  results  irf  tfas  Investigations  carried 
out  ujuler  it»  auspices  entitled  Wi^»enschaftiche 
LujUchtj^  fahrten^  and  recently  it  has publislied 
an  additional  vohune  of  nsnlts  of  the  man 
recent  experiments.  From  those  volumes  I  have 
ahoady  taken  the  illustration  of  the  development 
of  doad  above  the  first  eload  layer  and  the  fin* 
grams  representing  the  results  of  the  intm 
balloon  ob.servations.  T  ^vill  now  exhibit  son»e 
additional  diagrams  taken  from  the  saiue  souroe. 

The  first  shows  the  temperatnre  reetdts 
at  Bt^rlln  compared  with  Glaisher's  results, 
and  the  seciMid,  a  oompreheosive  sunmuuy  ot 
therMQlts  of  tbo  Bedin  obssrvatiMs  for  verti- 
cal trinpecsature  disttibatioB  at  diiieraBit 
seasons. 

With  regard  to  this  question  of  temperature, 
it  will  be  remembered  that  the  inferenee  from 
Glaieher's  obKcrvations  was  that  the  temperature 
approached  a  limiting  minimum  at  a  compara- 
tively moderate  hsi^lit.  This  coneluslon  was 
questioned  by  Berson  and  the  other  Berlin  in- 
vestigators, who  found  no  indication  of  a 
slackening  of  the  fall  of  temperature,  indeed, 
father  the  reverse  ;  but  on  prosecuting  the  re* 
searches  in  still  higher  altitudes  the  indication 
re-appears.  At  the  Aeronautical  Congress  at 
Berlin  in  Ifay  last,  H.  Teisserene  de  Bort  ex* 
pressed  the  opinion  (quoted  from  Mr.  Botch's  re- 
port in  the  MontUy  Weather  Heview)  that  iu  the 
layer  between  S,000  and  9,000  metres  (26,000 
to  00,000  fset)  the  decrease  of  temperature  be> 
comca  slower,  ceasing  entirely  at  11,000  nictros 
(<^6,UU0  feet) ;  above  that  height  a  wanning  may 
set  in  with  fluotnatlon  of  1  to  8  C,  making  the 
temperature  on  the  average  nearly  constant. 
In  the  summer  this  isothermal  is  higher  between 
18,000  and  14,000  metres,  lower  during  the 
prevalence  ol  depressions,  but  4,000  metres 
higher  during  a  high  pressure.  These  results 
are  confirmed  by  the  more  recent  reeolts  ob- 
served  at  Berlin*  from  which  it  appears  that 
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above  10,000  metres  fHJ5,000  feet)  temperature 
oacillatca  and  docs  not  appear  to  decrease, 
allhotigh  beyond  the  variable  stratam  al  17,000 
metres  (56,000  feet)  and  recently  as  high  aa 
19,500  metres  (6.1,000)  feel),  the  temperature 
was  again  found  to  decrease  so  that  the  possi- 
bility of  an  absolule  minimum  of  temperatuxe 
iaby  no  moans  excluded. 

Among  the  services  rendered  by  tlio  Berlin 
establishment  must  be  reckoned  some  important 
conlribniloiM  to  our  knowledge  of  the  e<MiditU>na 
requisite  for  obtaining  accurate  meteorological 
meaottremcnts,   particularly  of  temperature. 
The  exposure  to  radiation  in  the  upper  at- 
moepfaere  makes  the  observationi  of  tem|iera* 
tore  particularly  liable  to  error.    A  great  stop  in 
advance  is'  marked  by  the  introduetion  of  the 
eonTenieat  Tentilation  pfiycfarouMter  ilw  in- 
vention of  Dr.  Assman,  the  diief  of  the 
Berlin  establishment,  but  accuracy  in  nieasnre- 
ment  requires  not  only  suitable  instruments  but 
anitaUe  moontisg  in,  or  rather  onteide,  the  ear 
of  the  balloon  to  avoid  the  influence  of  the  body 
of  the  balloon  itself.    Dr.  Assman  also  claims 
Onr  thanks  for  having  introduced  for  the  purpose 
of  aatomaUo  reading  aeelf-reeordinginstenment 
for  pressure  and  temperature  without  clockwork, 
which  is  a  considerable  item  in  the  weight  to 
be  oanied  by  mi  unmanned  balloon.  The 
motkm  erf!  tiie  dram,  or  rather  diee,  carrying  the 
paper  is  actuated  by  the  temperature  changes, 
while  the  aneroid  needle  records  on  the  disc  the 
eomeponding  atmoepherie  .preesure,  and  there 
is  thus  recorded  a  OttTve  of  durect  relation  be- 
tween temperature  and  height  without  any  time 
record.    This  arrangement  reduces  recording 
gear  to  the  nununum  weight,  and  It  ii  need  by 
Dr.  Assman  in  conjunction  with  unmanned 
rubber  balloons  which  are  allowed  to  expand  as 
they  rise  and  nltimately  burst,  leaving  the  in- 
strument* to  be  eanied  down  by  a  parachute. 
In  this  way  enormous  height*  are  eomparatively 
easily  attained.* 

To  the  investigation  of  the  behaviour  of  in* 
strumentstho  international  simultaneous  balloon 
ascents  have  largely  contributed.  These  are 
hold  on  the  first  Thursday  in  each  month  and 
•  aaoent*  are  generally  undertaken  with  them  at 
Paris,  Berlin,  Strasburg,  Vienna,  St.  Petersburg, 
Blue  Hill,  U.S.A.,  anduow  in  Italy.  The  ascents 
may  be  either  of  manned  balloons,  ballons- 
sondes,  or  kites,  and  for  these  aaeents  a  ^eeial 
form  of  eelf-registering  thermometer,  introduced 

*  As  Dr.  8luw  pointod  out  to  th..  m* mbcn  during  the 
fMinhlc  of  MUs  iMper,  Uie  idea  of  bno(iiig  th«  initraaiatit8 
to  hj  mmam  et  •raceetats  wm  Snl dsrtesd  hr  ibe 
Hon.  SosreUiy  «l  tk«  AaeoOMltel  Bootetj  et  QfMt 
BrtWila.— m». 


I  by  M.  Toisscrcnc  dc  Bort,  is  prescribed.  While 
in  consequence  of  the  difficulty  of  recording  ac- 
curate temperatures  in  a  floating  balloon  in  saxx* 
shfaieitis  suggested  that  ballon-iondee  should 
bo  sent  up  an  hour  befnrr  ^nnri.ie. 

j     I  have  inoidentally  meutiuned  Blue  Hill.  I 

I  ought  to  point  out  that  the  obeervatory  under 
the  direction  of  Mr.  Botch  is  largely  reeponsible 
for  the  development  of  kite  investigations.  I 
give  one  of  the  earliest   dia^^nis  of  kite 

I  raeocds,  whioh  was  publbhed  by  that  Observa* 

I  have  also  much  pleasure  in  placing  upon 
the  screen  a  reproducticm  of  the  records 
obtained  when  I  was  present  on  August  90th  ol 
this  year  from  the  deck  of  a  steam  tug  near 
Crinan  Harbour,  off  the  west  coast  of  SooUaad, 
by  Ifr.  Dmes,  in  the  course  of  the  investigations 
to  which  I  have  already  referred,  as  the  third 
ent4;rpri.s<«  of  the  kind  in  which  the  British  A»» 
Bociation  has  taken  purl. 

I  now  widi  to  return  to  the  eonsideration  of 
the  measurements  of  humidity.    This  quantity 

I  is  subject  to  very  great  irregularities  of  vertical 
distribution.  As  a  general  rule  the  percentage 
humidity  of  the  air  increases  with  height  until 

'  the  first  cloud  layer  is  reached  ;  beyond  that  the 
air  becomes  dry,  sometimes  very  dry,  bat 
humidity  increases  again  to  a  seeond  doud 
layer  and  the  process  is  occasionally  repeated  a 
third  time,  as  illustrated  by  the  Blue  Hill 
dia^gram.   When  the  apparatus  passes  into  a 

'  elottd,  saturation  should  be  reeorded  by  the  in- 
strument-S.  In  the  earlier  experiments  this  was 
not  the  case,  as  will  be  seen  from  the  reference 
to  Welsh's  diagrams  and  Qlaisher's  tables. 
Glaishcr  also  frequently  speaks  of  the  transition 
from  dry  fog  to  wet  fog,  but  I  think  the  dry- 
ness indicated  in  a  cloud  must  be  attributed  to 
defective  measurements  of  tempevaturef  forany 
cloud,  that  is  not  merely  of  a  tramlent  ehamctsr 
like  the  puffs  of  steam  from  an  engine,  must 
indicate  saturation  of  the  atmosphere.  You  will 
notice  that  eatdration  is  Indicated  in  the  Blue 
Hill  diagram  where  the  kite  passes  into  the 
clouds.  In  London  it  appears  that  we  may 
really  have  dry  fog,  but  fog  in  that  case  is  a 
mixture  of  water  partieles  with  smoke  and  Ibo 
products  of  combustion  coal  the  globules  of 
water  and  protect  them  from  evaporation.  Txi 
the  clean  air  dry  fogs  cannot  be  aeoepted  as 
reasonable.  With  kites  the  wire  generally  comes 
down  loa'lf'fl  with  crM^lr-ised  moisture  when  a 
cloud  has  been  traversed.  The  registration  ol 
saturation  when  the  balloon  or  kite  passes  into 
the  clouds  may  be  regarded,  indeed,  as  a  means 
of  testing  the  instruments. 
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I  will  not  detain  you  longer  by  considering 
the  tneMaronuMito  of  »di«tioQ  md  ft(mo«pberio 

electricity  in  balloon  voyages ;  matnmments  of 
electrical  potential  csppcinlly  have  contributed 
most  tnat«rially  to  the  recent  alinost  phenomenal 
d«iv«lopiueiit  of  •  utisfaetory  bans  of  axplaa*- 
tion  of  tlie  cloctricjil  phcnomonain  tlic  dincovcrv 
of  elcctronsi  or  charged  ions  and  their  properties. 
And  with  regard  to  the  winds  I  will  only  say 
that  it  is  dear  from  s«eh  obiervatione  aa  have 
been  m.vlo  that  the  cyclonic  storniRnnd  varlftblc 
winds  which  arc  the  most  conspicuous  feature 
of  our  experiences  arc  confined  to  a  compaim* 
tively  low  stratum  of  the  atmosphere  above 
which  the  atmospheric  currents  nro  persistent 
and  reguhir.  I  do  not  think  that  more  conclu- 
sive ovidenee  of  the  difleronee  of  meteorological 
eiperiMiee  at  different  levels  can  bo  cited  than 
the  cA^e'  quoted  in  the  Berlin  reports,  where  a 
maimed  baUoon  and  an  unmanned  balloon 
started  together  from  Berlin.  The  mamied 
balloon,  with  a  south-easterly  wind,  made  its 
way  to  Jutland,  wherea<!  the  unmanned  balloon, 
rising  eventually  to  a  height  exceeding  60,CNX) 
feet,  found  an  upper  eurront  and  dese«iided  in 

the  Hftlkni:  T'pi  irTSula. 

The  I'hk-^iue.nt:  There  ara  one  or  two 
gentlemen  present  who  I  daresaj  would  like 

to  take  part  in  the  (ii.scussion  oa  this  paper. 
Pfrhap^  Dr.  .Scott,  whos^  name  we  oU  ]mow» 
would  like  to  say  a  few  wortls. 

Dr.  Soon :  I  have  vefy  little  to  sajr  on  the 
subject.  I  have  not  my«elf  been  witnessing 
any  oi  these  experiments.  That  curve  of 
hnniidity  throti|^  a  verttosl  stmtum  of  douds 
is  very  ciu-ioudy  supported  by  some  records 
which  are  j^iven  in  HerscheM's  meteorology, 
l^ero  is  a  letter  from  Dr.  Dal  ton  giving  an 
account  of  Pe.-vk  Teneriffe,  and  bow  the  guides 
oxpliiiruMl  t!).it  thoro  were  certiiin  pmnts  at 
which  it  was  not  safe  to  lie  down  to  rest,  b«- 
csufW  they  got  into  certain  humidity;  and 
llijs  is  r»"pp4it«Hl  in  HersfhcH's  Met<?orologj'.  I 
think  tliere  one  thing,  if  yuii  will  allow  me 
to  hay  so,  with  reference  to  the  President's 
address.  I  have  always  understood  that  there 
was  very  greiit  diHiculty  in  managing  balloons 
a^i  to  the  precise  amount  of  weight  that  wa«> 
carried,  and  if  you  had  anything  like  the  weight 
that  was  monf  ioncd,  letting  loos  '  explovivi--,  or 
anything  of  that  kind,  over  a  town,  the  bulluun 
wwdd  immediately  mount  and  get  completely 
out  of  hand  by  the  mere  fact  of  altering  the 
amount  of  wi  i^ht  in  it. 

The  pRKsiDENT :  It  is  now  my  pleasant  duty 
to  propose  a  vote  of  thanha  to  the  teader  of 
the  paper,  Dr.  Shaw.  "Wc  hnvc  nil  hoard  a 
very  interesting  paper  to-night  on  a  subject 


which  IS  of  great  interest  to  all  eonnectod  with 
metcorologjr  and  the  investigation  of  tho  upper 

atniovp!iort'.  Somo  cf  fht-»'  diii^rams  which 
we  have  iieen  are  of  groat  intere«t.  I  don't 
think  it  is  neoessaiy  for  me  to  make  any 
criticisms  on  the  paper.  I  only  wish  we  could 
'  luivi'  ht'anl  >ome  more  r«»marks  from  tho«e  who 
Lav  o  had  experience  in  the  matter  of  inve:»tiga- 
tion.    Unfortimately  Mr.  Dines  has  gone,  and 

I  do  not  know  whether  thcrr»  'n  any<in«^  «  !  e 
here  who  has  token  the  subject  up.  I  wiU 
only  ask  jron  now  to  record  jrour  thanks  to  Dr. 
Shaw  for  Wm  papi>r.  (.\pplause.) 

Sir  Hiram  Maxim  :  Ladies  and  ficntlcm<*n. 
■ — If  anyone  is  entitled  to  a  vot^  of  thanks  hon? 
;  to-night.  I  think  it  is  our  old  friend  the  Prpai- 
I  dent.  Major  Badt»n-Powell.  (ChiTTs  )  CVr- 
'  tainlr  he  has  stuck  to  the  thing  with  a  great 
I  deal  of  enthusiasm,  and  after  a  long  period  of 
study  T  think  he  has  learnt  a  great  many  new 
truths  in  connection  with  the  subject  that  we 
nil  have  nearest  our  hearts.  I  agree  with  him 
fully  that  the  apparatus  would  be  of  enormous 
vahi  >  to  the  Kiiipirc  if  w?  had  it.  It  is  well 
known  that  it  is  within  our  reach,  that  the 
material  is  at  hand  to  make  it  all,  that  the 
engines  havo  already  been  develop  m1  to  a  suffi- 
ciently high  dogre?  of  efficiency  to  make  a  flyii^ 
machine ;  but  it  requires  an  enormous  amoimt 
of  mont'y.  In  the  experinu-nts  I  made  I  8pent 
fully  £20.000.  I  should  say.  however,  at  the 
present  moment  if  we  had  £100,000,  and  with 
such  A  clever  engineer  aa  Blajor  Baden-Powell 
to  conduct  the  experiments,  thnt  tho  Empire 
might  possibly  have  a  practical  flying  machine 
inade  two  years.  I  do  not  believe,  however, 
that  w(<  ,ha!I  use  tliem  for  taking  coals  to  New- 
castle, I  do  not  beheva  they  will  he-  used  for 
,  the  purposes  of  the  Parcels  Post,  but  rather 
for  reconnoitring  la  time  of  war.  They  look 
to  me  as  though  they  would  h  ■  (lan>:eron«i  plny- 

i things  at  the  best.    During  the  last  six  months 
I  have  been  troubled  with  bronchitis,  and  I 
am  told  by  my  physicians  that  I  must  get  out 
cf  London  any  way,  and,  perhaps,  out  of 
England:  and  it  has  oocmred  to  me  that  I 
might  possibly  get  over  my  soni  throat  if  I 
went  back  to  my  native  country  for  a  yc:\r  or 
two,  t-'iat  Is  to  the  United  States  of  America. 
And  it  is  quite  possible  that  I  ahall  leave 
Knulaiul  and  go  to  Amerir  n.  and  while  th^n^  I 
may  conduct  some  experiment'^.    It  would  \» 
a  ren.'  easy  matter  to  get  a  large  and  level 
'  piece  of  ground  in  the  State  of  Connecticut .  or 
.  I  mi^ht  ^i"f  an  equally  j^ood  place  on  I,on^ 
!  I^and.    So  I  siiould  not  be  surprised  if.  when 
I  you  4font  hear  from  me,  I  should  be  samowliefe 
«dsi>,  othorwl  r  T  -<m  ^oinir  'o  the  States  and 
'  may  make  some  experimt^uts  on  flying  machine* 
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■nd  per)iap>  be  back  in  (wo  years.  So  I  hope 
you  will  nil  join  me  in  a  veto  of  thanks  to  our 
very  able  President.  (Applause.) 

Mr.  E.  P.  FsoBt:  LadiM  and  G«nttemra,— 
It  requirn^  a  von,*  fmv  words  from  mvH<'lf  at 
this  late  hour  to  support  such  an  excellent  pro-  | 
poml  as  Sir  Hinun  Maxim's  vote  of  thanlH  to 
our  Chairman,  Major  Baden-Powell.  We  are  ! 
very  pleased  indeed  to  see  him  back  amongst  us 
again,  and  safe  and  sound,  and  it  in.  my  pleasure 
at  this  moment  to  M^rnnd  th?  Tote  of  tlunks 
proposed  by  Sir  Hiram  Maxim. 

The  Chaibuan  :  Well,  Ladies  and  Gentle- 
need  Iiardljr  nay  bow  thankfol  I  am  to  I 
yoil  for  tli<'  way  in  which  you  liavc  rrcpived 
this  vote,  and  I  will  not  detain  you  much 
longer  with  any  wordi  from  myself.    I  omitted 
to  Mf«r  to  Dr.  Scott's  temarks  about  dropping  I 
explosives  from  a  balloon.    I  think  ho  !<«  quite 
ri^t.    I  should  be  yety  sorry  myself  to  go  up  1 
in  a  iMlloon  and  drop  aav  la>xa  qnantity  of  | 
explc^irf.   l)iK;»u-o  tho  balloon  would  ascvMid 
to  a  groat  height.    I  am  almost  soriy.  1  niigiit  | 
aay.  to  hear  Sir  Hiram  Maxhn  talk  of  going 
away  from  England,  because,  of  couna,  if  he  is  1 
going  to  make  any  experiments,  we  shnnM 
like  to  know  they  were  made  in  En^and  and  1 
be  there  to  aee  them.    If  be  does  go,  we  shall  j 
all  wish  him  Utn  royoijf,  and  we  shall  hope  he 
will  come  back  in  his  flying  machine  acroHs  the 
Atlatttie.  (Cbeeia.) 

TIm  proceedinp  then  terminated. 


The  Cycala  Flying  Machine, 


By  Da.  Chaales  ZiM)iebma.n. 

In  my  last  eommmiioation  to  the  Society  it 

Was  stated  that  I  had  means  by  which  I  could 
vibrate   my  thirty-fivo-foot  expanse  of  wing 
machine,  that  if  it  did  not  go,  "  I  would  try  ' 
again."   Well,  it  didn't  gOk   Now,  some  one  | 
may  K.\y,  "  that  wju*  to  hf  expected  ;  "  howovor.  ! 
we  can  say.  in  rebuttal,  that  if  hope  did  not 
bum  brightly  in  the  average  inventor^s  breast, 
or  his  enorgj-  would  fag  in  the  effort  to  produce 
in  matorial  form  his  conception,  or  the  un- 
sympathetic attitude  of  his  too  conservative, 
yet  esteemed  contemporaries  would  cause  him 
tn  desist,  wp  would  havi'  no  improvements,  and  j 
progress  would  cease,  except,  perhaps,  in  the 
old  beaten  paths.   It  is  far  easier  and  mtich  | 
nion?  plcaNant  to  record  and  report  siifci'^'- 
than  failure.    It  is  said  that  success  is  often  j 
the  result  of  failure,  but  in  the  pursuit  of  the  . 
t'giiis  f ofutfs  of  at^uAtttioi*  failure  has  been ' ' 


broadly  written  across  all  i-fTort  to  wiv-t  from 
the  air  that  necessary  grip  and  traction  whidi 
will  giTO  us  suspension  and  propnlsiaii  as  doe^ 
a  marine  vesod  i»  water  or  an  avtomobUe  on 

land. 

The  photographs  herewith  reproduced  wer,> 
taken  by  an  anaatenr.  and  are  rather  deficient  in 

detail  ;  however,  tliey  will  convey  some  idea  of 
the  general  appearance  of  my  machine.  It 
consisted  of  a  frame  bolaaeed  on  abicijde  wliedt 
and  !i  wing,  hinged  near  its  middle  on  eaoh  end 
of  the  frame  (Fig-  1'.  N'o  tail  was  employed, 
dependence  for  longitudinal  equilibrium  was 
placed  in  the  eonstruetton  of  wings,  which  will 
presently  be  described. 

The  frame  to  which  the  wings  were  hinged 
was  three  feet  wide,  i.e.,  fere  and  aft,  and  16 
feet  frmn  side  to  side,  the  outer  ends  tapered 
to  a  point,  and  were  elevated  about  four  feet 
above  the  ground.  The  wings  were  each  IG 
feet  by  7|  feet,  pivoted  by  a  univerasl  joint 
near  their  middle  on  the  tip  ends  of  body 
frame,  ao  that  the  operator  sitting  astride  the 
wheel  eoald  vibrate  die  wings  up  and  down,  or 
move  them  back  and  forth,  each  wing  ittde« 
p -nd  'nt  tf  t)i<>  other.  In  prsirtire.  however, 
it  was  found  tiut  we  could  not  iuo%'tf  the  inner 
end  of  wingii  more  than  about  three  feet  up 
and  down  on  account  of  their  striking  the  body 
frame  near  the  wheel,  whereas  it  was  calculated 
to  vibinte  them  at  least  six  feet.  The  next 
difficulty  wa<s  due  to  the  wing  construction, 
this  consisted  of  ordinary  unbleached  sheeting 
reinforced  by  ribs  of  bamboo,  a  loop  was 
secured  to  each  rib  about  one-fifth  the  width 
of  winp  from  front  or  leading  edge,  through 
these  loops  passed  the  arm  ;  this  arrangement 
permitted  each  rib  to  independently  rotate 
vertically  on  the  arm.  as  well  a^  gave  iis  a 
flexible  wing  in  every  direction.  It  wa&  found 
that  the  wind  striking  the  torfaoe  in  front  of 
the  arm,  just  balanced  that  which  impinged 
again 4  the  hinder  part ;  we  aKo  ^;nt  an  equal 
lift  all  along  the  arm,  no  matter  what  its 
length.  The  body  fmme  was  hinged  to  tbe 
arm  of  winj:.  and  in  this  manner  the  operator 
was  suspended  below  the  centre  of  pressure  or 
support,  which  would  automatically  aooommo* 
date  itself  to  the  varying  air  pressure  and 
currents,  obviating  tbe  n<;e  of  a  tail  for  longi- 
tudinal equilibrium.  iL  was  these  considera- 
tions which  led  me  to  try  a  construction  or 
this  kind,  not witlisf;mdiiig  T  was  predisposi-d 
to  a  machine  without  moving  parts.  The 
balanced  rib  would  rotate  on  the  arm  and  tho 
back  end  strike  the  ground,  efTeotiially  pro- 
A  entinp  vibration  as  intended,  except  in  a  wind, 
when  tho  wings  were  almost  hcrisontal,  in 
whidi  ease  I  could  vibmte  them  soAciently  to 
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advance  slowly  into  tlie  broese.    I  soon  saw 

this  wa8  not  the  machine  I  want«>(i,  as  my  ideal 
must  no  whether  the  wind  is  on  or  not.  After 
sereral  triaki  I  finally  detacheil  one  win<;; 
and  anchored  it  as  a  kite  an  shown  in 
photograph  (Fig.  2).  The  wind  at  this 
time  was  about  20  miles  per  hour,  and 
the  operator  is  seen  lifted,  by  being  su«- 
pende<l  from  the  arm,  the  outer  rib  is  bent 
under  wind  pressure  duo  to  a  cord  to  hold  it 
steady.  lu  another  cajjc  the  operator  coasted 
down  hill  against  a  stiff  breeze  in  which  tlie 
ribH  a.s.sunied  approximately  a  horizontal  posi- 
tion, and  .seeme<l  to  adjast  themselves  to  the 
wind  as  was  theoretically  supposed.    The  ex- 


more  air  than  a  shallow  one.  Hie  lift  should 
far  exceed  the  drift,  and  the  deeper  the  con- 
cave, in  proportion  to  its  width,  the  more  ap- 
parent this  becomes.  How  would  a  concave 
tliree  or  four  feet  deep  in  a  surface  10  to  12  feet 
wide,  tapering  to  a  plane  at  tail  and  wing  tips, 
do?  Rut  how  are  we  going  to  get  it  light  in 
weight,  smooth,  strong  and  effective,  and  into 
shape  that  experiments  can  bo  satisfactorily 
instituted?  Tliis  will  be  my  ivext  endeavour, 
and  I  t4iink  the  first  flyer  will  be  motorlese.  the 
latter  will  be  an  adjunct  after  man-flight  is  a 
fact.  In  reference  to  superposed  and  following 
surfaces,  if  a  slip  of  cardboard,  say  3  by  12 
inches  is  slowly  vibrated  back  and  forth  in  » 


The  Cycala  Flying  Machine.   (Fig.  1.) 


periments,  n6  a  whole,  wore  disappointing; 
but  we  have  gleaned  a  little  from  them,  and 
will,  as  hoA  been  said,  try  again.  Tlie  suggety- 
tiona  hero  offered  may  be  of  some  benefit  to 
others,  and  here,  I  may  say  that  I  am  groiitly 
indebted  to  my  contemporaries  and  to  those 
who  have  passed  beyond  the  stage  of  action 
for  their  recorded  experiments  and  observa- 
tions, and  as  my  experiences  have  been  some- 
what at  variance  in  minor  details,  I  will  record 
one  or  two  instances  together  with  expecta- 
tions. It  would  seem  as  though  the  support- 
ing surfiuMj  could  1x1  arranged  to  brace  tho 
framing,  ho  that  no  wires,  braces,  etc.,  would 
be  in  evidence.  I  have  long  contemplated 
constructing  an  exaggerated  form  of  concavo- 
convex  surface ;   a  deep  concave  will  inhibit 


room  in  which  smoke  from  a  cigar  is  float- 
ing, it  will  bo  seen  that  the  air  is  decidedly 
affected  above  and  below,  behind  and  before, 
several  times  the  width  of  the  cardboard,  more 
so  above  and  behind,  than  in  front  and  below. 
Til  is  would  seem  to  preclude  any  surface  save 
only  a  single  one-pair  of  wing  machine. 

In  flying  a  kite,  the  following  surface  is 
always  depressed,  when,  as  the  sin^e  narrow 
wing  sailfi  approximately  horizontal.  In  falling 
from  an  elevation  the  single  surface  sails  twice 
as  far  as  the  double  deckers  or  following  surface 
models. 

In  reference  to  tho  concavo-convex  wing 
surface,  I  am  persuaded  that  the  tendency  for 
tliis  shape  to  dip  in  front  promotes  propulsion, 
tho  flying  body  is  balanced  on  a  rolling  trana- 
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verse  column  of  air,  and  the  least  forward  or 
backward  movement  of  centre  of  support 
causes  the  body  to  tilt  forward  or  backward, 
the  forward  motion  prevents  the  back  tilt  to 
become  more  effective  than  to  elevate  the  bo<ly. 
Propulsion  here  seems  to  be  a  state  of  imstabic 
equilibrium.  If  this  process  can  be  controlled 
in  a  single  pair  of  corjcavo-convex  bird-shaped 
wings,  our  problem  will  be  much  simplified. 

Many  writers  assert  that  the  down  stroke 
of  a  bird's  wing  is  more  rapid  than  the  up 


down-beat  occupies  almost  twice  the  time  as 
does  the  up-beat^ — during  the  down-stroke  the 
bird's  body  rises,  and  during  the  up-stroke  it 
falls.  It  would  seem  as  though  wing  and  binl 
were  united  by  a  ver>'  elastic  medium,  and 
that  the  bird's  body  was  constantly  springing 
up  and  down,  forcing  the  wings  to  always 
move  in  the  contrary  direction. 

If  an  op:»n  umbrella  is  rapidly  pushed  up,  the 
inrushing  air  at  the  end  of  the  stroke  will  tend 
to  carry  it  further  up ;  if  it  is  then  slowly 


The  Cycil*  Plying  Machine.   (FIff.  jJ 


stroke ;  and  a  bird,  to  eli'vate  it«elf.  beats  its 
wings  downwards.  From  my  own  observations 
carried  on  for  a  number  of  years,  and  after 
watching  them  closely  an<l  intently,  it  would 
seem  that  the  wings  are  always  positively  in- 
clined to  plane  of  motion  ;  this  means  that 
when  a  bird  elevates  itself  by  flapping  its  wings 
at  an  angle  of  say  80^  with  the  horizon,  that 
the  plane  of  the  wing  is  almost  vertical  and 
the  wing-boats  are  horizontal.  In  flying 
horizontally  the  wind-beat  is  in  direction  from 
lip  and  back  to  down  and  forward — that  the 


pulled  down  there  will  be  a  comparatively  small 
depression  on  top  of  the  same,  due  to  the  down 
rush  of  air  at  end  of  stroke.  If  these  motions 
are  reversed  it.  will  develop  a  most  deci<le<l  de- 
pression at  the  end  of  down-stroke.  The  in- 
ference in  reference  to  bird-flight  is  appan^nt ; 
the  convex  top  at  the  end  of  a  slow  down- 
stroke  cannot  pro<luco  a  depression  equal  to  the 
conr-nvo  l)ottom  at  the  end  of  a  rapid  up-stroke 
which  elevates. 

If  an  open  unibrellii  is  held  horiz/ontally  in  a 
brisk  breeze  and  a  small  column  of  smoke  is 
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injected  beueaUi,  the  ^mokc  will  rotate  the 
whole  width  of  ani1n«lU  in  »  direetMO  siniilM' 

to  that  of  a  wheel  on  the  ground;  this  would 
imlicate  t^i.nt  tlu*  rolling  tr»Ti«iver»M»  rnlninn  of 
air  referred  to  above  is  put  in  motion  by  tlie 
mn^  construction »  and  the  upper  hntf  of  thin 
air  is  movirif;  forward ,  inriflcntiiJly  ptRhing  the 
surface  forward.  There  are  details  of  construc- 
tion whidi  I  am  prevented  making  public  on 
aoeount  erf  b?ing  subjects  for  patent--,  TIuti' 
are  pirafcs  ahrnad  waiting  anci  watrliin^', 
as  soon  B-s  something  is  prwluced,  thej  will  ap- 
propriate it.  and  the  inventor  and  inTestigator 
will  never  be  known,  iiuich  less  rewarded,  un- 
less he  first  secures  protection  as  far  as  possi- 
ble. In  this  I  am  at  variaaoe  with  some. 
However.  I  think  we  can  zeoalU  if  need  be, 
recent  imtance'^  in  tliis  ronnortinn. 

At  the  prc'ient  time  the  majority  eeem  in- 
clined to  the  combination  of  aeroplane  and 
baUoott  a»  thi>  final  solution  of  the  flying 
problem  ;  wi-  tliink,  however,  that  if  the  vari- 
ous motors  designed  to  push  a  gjos^inflatcd 
envelope  throng  the  air  were  applied  to  simple 
aeroplane  contrivances,  we  would  much  sooner 
Arrive  at  a  definite  understanding  of  the 
matter> 

In  oondusion,  we  would  say  that  no  one  a« 

yet  appears  to  be  flying,  and  we  seem  to  be  as 
near  it  as  any ;  and  further,  we  see  no  reason 
why  we  should  abandon  oiu"  line  of  research, 
we  will,  therefore,  endeavour  to  go  »  iittle 
furdior.  Let  our  maHiine  h?  an  aerocTirve  with 
a  pair  of  wings  at  an  angle  with  tips  up,  a 
biid-shaped  body,  the  latter  to  ^ield  operator 
from  head  wind,  and  tranefcrm  into  lift  what 
would  othorwi<iC  ho  drift.  TTie  front  edg-^  of 
wings  to  be  rigid  compared  with  the  back  edge, 
yet  the  wholo  to  be  flexiblo  eo  that  »  puff  of 
wind  on  the  >ido  will  have  no  more  effect  than 
to  lift  a  portion  of  tJie  wing  without  diaturbing 
the  whole  Bystem,  the  whole  to  be  complete 
without  moving  parts ;  this  includes  the  opera- 
tor} wko  becomes  an  integral  part,  the  life  or 
motor  of  the  machine — such  a  machine  will 
depend  for  equilibriwh  and  etability  on  its 
inluTont  fl  -xibility  and  eln'^tieif y.  TIh'  opfia- 
tor  rocking  trantnrersely  or  back  and  forth,  or 
springing  up  and  down,  should  he  able  to 
propel  it  in  a  calm,  and  in  a  wind  we  should 
Iiavp  sufficient  powrr  to  transport  ourself  in 
any  direction.  -Apply  a  motor  to  a  construc- 
tion of  this  nature  and  our  oonolusions  would 
l>o  nnuli  ni-artT  being  n-ali-cd  in  a  bond  fide 
flying  machine  than  with  a  stiff,  rigid  and 
unyielding;  apparatus  for  whicti  y,o  cm  find  no 
counterpart  in  nature. 


mres. 


Message  Balloons  in  Polar  Expedi- 
tions.—The  DnUy  OArontels  in  SeptomW 
laat  gave  an  intereatiDg  noeovnt  of  the  inter- 
view of  Reuter'a  repreBcntnlive  wth  Mr. 
Evelyn  B.  Baldwin,  the  leader  of  the  Baldwin- 
Ziegler  Polar  Expedition,  which  has  returned 
to  Norway  .ifter  15  months'  work  in  the  North 
Polar  seas.  During  the  expedition  fifteen  pilot 
balloons  were  detipatched,  by  means  of  which 
three  hundred  meseagee  wore  distributed.  To 
each  of  tlu-ne  btilloons  was  attached  a  string  of 
buoys  which,  by  meanti  of  automatic  con- 
trivances, were  released  as  they  touched  ice, 
land,  or  water.  As  the  prevailing  winda  wan 
north-easterly,  it  is  likely  that  these  balloons 
were  driven  on  to  the  great  ice  field  which  last 
year  blocked  up  the  entire  eaatera  ooaet  of 
Spitzbergcn  to  such  an  extent  that  no  vessels 
were  able  to  navigate,  during  the  entire 
summer,  the  western  waters  of  the  Barents  bea. 
It  is  expeoted  that  aa  the  iee  drifts  soathwards 
along  the  eastern  coast  of  Spit/.bcrgon  the 
buoys  will  be  roloasod,  and  when  found  will 
furnish  valuable  testimony  concerning  both  air 
and  sea  eunmits.  Eveiy  buoy  is  nvinbered, 
and  contains  a  detail  record  of  all  conditions 
prevailing  at  the  time  of  its  being  sent  off. 
Every  buoy  is  addressed  to  the  nearest  American 
consul,  who  will  duly  advite  Mr.  Baldwin  of  iti 
^seoveiy. 

Th«  lateMllMUl  BaUoon  AManti.— 

During  April*  May*  end  June  last,  twenty-one 

balloon  accents  wore  made.  France,  Germany, 
Russia,  and  Austro-Utmgary  taking  part  in  the 
experlmenta.  The  grealeat  bright  by 
the  baUoDn>aoade»  was  shown  by  the  reoord  of 
the  balloon  sent  up  from  Berlin  on  May  1. 
when  19,564  metres  were  reached.  Th« 
temperature  on  the  ground  was  6^*8;  lowest 
leadhsg  during  aeoent.  68^5.  The  next  highest 
ascent  is  also  recorded  from  Berlin,  on  Tune  T>. 
when  16,7uO  metres  were  reached.  Tempera- 
ture on  the  grotmd,  18^*4;  loweet  reading, 
SS^S,  Next  to  thia  eame  the  balloon  aont  up 
from  Vienna  the  same  day,  when  10,480  metr^ 
were  reached.  Temperature  on  the  groond, 
;  lowest  reading,  62»  -8. 

The  Fatal  Aooident  to  M.  de  Bradaky 

— On  October  13  last.  3f.  de  Bradsky  and  hi,* 
engineer,  M.  Morin,  perished  in  the  Bradakj 
airship  at  S|aina|  neftr  r«ri8,  the  tmmi  haTing 
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taken  place  at  Vniigirard.  Tlio  Bradsky  air- 
ship was  a  cigar-shaped  balloon  SO  metres  long 
and  6  metrei  In  dUmetw,  «nd  had  a  enbio  feet 
capacity  of  850  motrca.  The  airship  was 
designed  so  thnf  *ho  balloDii,  tho  framework, 
and  tho  pasitea^erii  should  be  exactly  eqaal  to 
the  aaeeoiional  power  of  the  atrahip,  the  aieend< 
it\H  power  being  furuiahed  by  means  of  a 
vortical  propeller  placed  under  the  framework. 
On  tho  fatal  day,  however,  it  appears  that  this 
bahuoee  was  not  perfeetiy  attained*  and  that 
the  a'rship  h;\i  ascensional  power  from  its 
hydn^n,  apart  from  the  action  of  the  vortical 
■eittw.  The  fcaraewoilc  was  22  m.,  60  e.m.  in 
length.  It  was  oonstnioted  of  eteel  tubes,  and 
supported  a  Ciir  f)  m.  lonj;.  It  was  s!i««pcn(1cil 
8  m.  50  cm.  below  the  cover  of  the  airship,  and 
earried  a  pelralenm  motor  of  Id^honw  power. 
At  the  back  of  the  frame  was  the  screw,  which 
made  850  revolutions  per  minute.  The  rudder 
had  4^  square  mctroH  of  surface. 

Peifaaps  one  of  the  moetaoeuratedeeeriptions 
of  the  ascent  and  consequent  tragedy  was  that 
given  by  M.  Aim6,  and  which  appeared  in  the 
New  Ywrk  HertM^  on  Oetober  14th.  The 
balloon  is  described  ae  atarting  off  majestically 
nnder  the  joint  lifting  power  of  the  liydrogon 
and  the  verfcieal  propeller.  It  hovered  for  a 
mimite  or  two  over  the  Balloon  Park  of  Van* 
girard,  and  rlriftf  l  little  by  little  under  the 
inflaence  of  the  wind  towards  the  Camp  do 
Mare,  the  Invalides,  the  Place  de  la  Concorde, 
and  the  Avenue  de  I'Opera.  "As  the  air-ship 
advanced  slowly  up  an  iiltltude  of  two  hundrfiJ 
metres,  turning  round  and  round  as  it  went, 
sometiineo  advancing,  lonietimes  moving  baek« 
wards,  swinging  to  port  and  starboard,  in  spite 
of  the  rudder,  of  which  M.  Morin  hold  the  tiller, 
and  in  spite  of  its  propelling  screw,  under  the 
direction  of  M.  de  Bradsky.  it  was  only  too  easy 
for  the  spectators  to  perceive  that  i?  vv  n?  driftif<<; 
at  the  mercy  of  tho  wlud.  In  reaixiy,  liiougli 
the  air>ddp  obeyed  neither  its  rudder  nor  its 
propellinp  screw,  it  obeyed  only  too  well  the 
disastrous  action  of  its  ascensional  screw, 
the  pertnrbing  influence  of  which  would  have 
HufTiceJ  to  paralyse  the  cfTcot  hoth  of  the 
propelling  screw  and  (he  rudder,  o\'ea  if  the 
motor  had  been  strong  enough  to  redst  the  light 
breeae  from  the  south  west.  Tho  ascensional 
screw  turnin«»  vertically  under  the  car  at  the 
rate  of  five  hundred  revolutions  a  minute,  niado 
the  atr-diip  swing  round  at  the  rate  of  about  one 
turn  per  minute.  Under  these  circumstances,  the 
propelling  screw  and  the  rudder  were  power- 
leae.** 

In  M.  Aim4*«  ophdoa  vhal  waa  necf  esaiy  waa 


a  second  screw  turning  in  the  contrary  direct  Ion 
I  to  neutralise  this  tendency  to  rotation. 
I     On  aooount  of  this  rotation  eame  the  disavtor, 
as  M.  Aim«  points  out  from  the  Palate  de 
I'Opsra.    It  WAS  plainly  visible  that  under  tho 
,  induenco  of  the  vertical  propelleru  tho  axis  of 
I  the  balloon  obliged  to  turn  by  the  resistance  of 
the  air  ceased  to  be  parallel  to  the  axis  of  the 
car,  and  that  in  consequence  the  steel  wires 
which  fastened  the  ear  to  the  balloon  underwent 
a   tension  which   they  could   not  withfitand, 
i  breaking  one  after  the  other,  with  the  fearful 
I  resalt  that  the  faamawotk  jpavlhd  from  the 
I  ballon  and  fell  to  earth  with  the  viellmi  of  the 
experiments. 

Tho  accident  emphadsos  tho  neooitsity  of 
more  eareful  preliminary  experimental  work  in 
designing  novel  ai-rial  machinerj-.  The  action 
of  the  vertical  screw  on  tho  balloon  should,  no 
doubt,  have  been  flnt  tested  in  mid>air  by 
means  of  a  balloon  carrying  no  passenger.  The 
I  twisting  effect  could  then  have  been  observed 
1  and  corrected  on  a  accoud  experiment. 

I     The  Air-Bhip  of  the  Brothers  Lebaudy. 

I  — On  Kovember  18th,  just  one  month  after  the 
disaster  described  above,  the  "  Jaune,"  tho 

I  navigable  balloon  of  the  brothers  Lebaudy, 
made  several  successful  return  journeys  in  a 
calm  atmosphere,  though  it  is  doubtful  whether 
any  advance  was  made  in  those  journeys  on  the 
work  of  previous  experimenters.  The  balloon  is 
about  doable  the  size  of  that  of  M.  Santes' 
Dumont.  and  carries  a  petroleum  engine  of  40 
horse  power.  The  length  of  the  air-ship  is  56 
metres,  50,  and  it  has  a  gas  capacity  of  2,284 
cubic  metres.  Ths  platforai«  construe  tod  of 
bicycle  tubing  and  steel  piano  wire,  is  4  m.  80 
long,  and  will  accommodate  three  passengers. 

I  The  two  propellsni  are  3  m.  80in  diametati  tad 
are  plaoad  at  the  n  di  of  the  oar. 

BaUoSD  Clnbi.— It  has  lately  beenitated 

in  public  that  the  present  Aero  Club  was  the  first 
institution  in  this  countrv  to  organise  club  balloon 
astente.  This  is  an  error.  Years  ago  there  ex- 
isted the  BsUoon  Committee,  established  for  the 

I  very  same  pur[iose  for  which  tho  Aero  Club  exists 
to-day.  It  comprised  several  famous  amateur 
aeronauts,  including  Sir  Claude  de  Crespigny, 
Sir  Henry  de  Bathe,  Colonel  Templer.  the  lato 
Mr.  Powell,  and  the  late  General  Brine,  all  of 
whom  were  ardent  balloonists  in  tho  eause  of 

j  i^asure  and  sport.  Therefore,  this  country, 
voars  n^o.  set  the  example  in  the  formation  of 

i balloon  clubs,  as  it  did  in  the  formation  of 
aeronautical  societies.  By  all  means  let  the 
rising  generation  have  their  ballon  clubs,  but  in 
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their  historical  allusions  let  them  not  forget 
ihoM  who  hAve  piloted  the  way  before  them. 

Adro^raphj  io  Berlin.— Dr.  Asmien,  of 

Ik-rlin.  contrihutrs  to  the  Aeronautical  Journal 
tho  intcreRting  and  valuable  uifonnation  that 
for  miie  months  past  the  daily  news  from  the 
bigber  «tmosphero  collected  from  kite  obsenra. 
tions  appear  in  ihe I{eich$an-Zeiger  and  sevrrnl 
other  leading  papers.  Up  to  now  this  has  been 
done  m  no  other  pkee  in  the  world  exeept  Berlin. 
Dr.  Assinan  urges  the  importance  of  this  work 
bcin^,'  a!^o  i  urir  1  out  in  the  British  Isles  where 
there  are  special  advantages  of  frequent  strong 
winds  from  our  insnlar  position. 

The  Exhibition  of  BaUoon  Photo- 
graphy.— In  mentioning  the  exoeDentekfaihile 

of  bHlloon  photography  exhibited  by  the  Bev. 
J.  M.  13  icon,  to  the  recent  Exhibition  of  the 
Hoyal  Photographic  Society,  tho  Rev.  F.  C. 
Lembert  nwfcea  •  TehiaUe  and  nsefal  eiitidem 
oa  the  arrangement  of  such  aerial  iihotogntphe 
at  exhibitions.  He  points  out  that  to  f^H  any- 
thing like  the  true  and  faithful  reproduction  of 
the  original  effect  the  pietore  ehoald  be  so  placed 
that  it  is  looked  down  upon  and  not  hung  upon 
a  vertical  wall.  At  thn  Boyal  I'hutographic 
Society's  Exhibition  only  in  one  cose  did  the 
hangman  think  fit  to  comply  with  this  inipor. 
taut  eooaideratioin. 


REVIEWS. 

Tbe  Ortattst  Flylag  Cnatare» 

BV   S.  P.  T.ANOLRY. 

Revibwed  by  Major  li.  Y.  S.  Baj)bn> 
■  '  '  Powell. 


Tlie  Grfrtffaf  Flt/inrf  Crrnfurc :  by  S.  P. 
JUaogley  introducing  a  paper  on  the  Pterodactyl 
Oirntthbeioma;  by  F.  A.'Lueae,  la  a  ahort/weU- 
illustrated  pahiphlet  dealing  with  this  ancient 
and  ^,nt,'anttc  flyinp  creature  and  its  relatioti  to 
modern  birds  and  Hying  machines.  From  the 
fossil  remains  much  baa  been  leomt.  The  wing 
was  evidently  formed  of  a  membrane  stretched 
on  the  bones  of  the  forclimb  very  like  that  of 
the  modem  bat.  The  beak  was  extremely  large 
•ad  sharp,  probably  with  a  smalt  pondi  like  that 
of  a  comiorant.  From  inanv  t  videnccs  it  is 
concluded  that  it  lived  entirely  on  a  &»b  diet, 
and  that  it  flew  long  diataneee  out  to  sea. 

The  cotiiparatixoly  small  si/o  of  the  breast 
hooet  todt  therefore,  presumably  of  the  thoraeie 


mnaelso,  would  imply  that  it  soared  after  the 
manner  of  nn  Rlhatross  rather  than  that  it  did 
mucli  tlupping  of  its  huge  wings.  Actual  mea- 
surements indicate  a  spread  of  wing  of  90  feet> 

liuf  it  is  supposed  tlmt  its  weight  wns  not  ro 
great  as  might  be  conjectured  for  this  expanse 
of  wing.  Mr.  Lucas,  eetimating  from  a  variety 
of  considerations,  pate  it  at  under  30  Iba. 

Some  interesting  tables  arc  given  to  compare 
the  supposed  proportions  of  this  animal  with 
thoee  of  various  existing  birds,  and  also  with 
Laiigley's  model  aerodrome.  ThoKe  show  how, 
roughly  speaking,  the  horse-power  decreases 
proportionately  to  the  size  of  the  animal's  wei^ft 
and  wing  sorfaoe,  that  of  the  artificial  model 
showing  an  enormouRly  larfje  proportion.  Pmf. 
Laogley  does  not  discuss  at  any  length  the  iu- 
ferenoes  whieh  nuy  be  drawn  hwa  this  com- 
parison. And  if  it  be  true  that  the  weight  of 
this  creature  was  nn  more  than  that  of  some 
existing  birds  capable  of  Hight,  no  very  impor- 
tant leMono  are  to  be  leant. 


The  Illustrated  Scientific  News, 
Horace  MAiuiUALL  and  Sonh,  London. 

The  latest  attempt  for  the  populariaalion  of 

science  generally  is  the  lUiutraied  Scientific 
Newt,  tlie  first  number  of  which  appeared  in 
October  last  and  which  is   to  be  published 
monthly.  It  ranges  over  a  wide  field,  and  from 
its  variety  should  enlist  the  interest  and  support 
of  the  public.   The  opening  numbers  have  been 
excellent  throughout,  both  as  regarda  the  letter* 
press  and  the  abundant  illustratimu.    There  ia 
not  a  sini^Ie  pftge  without  interest  to  the  pencral 
reader.    Amongst  the  special  articles  which 
have  already  appeared  ie  one  by  Major  Bw 
Badcn-Powell,  on  the  De  Bradsky  air-ship. 
The  i>ortrfiitH  of  oeientific  celebrities  which  ap- 
pear tuuntiily  arc  a  feature  of  the  new  enterprise, 
and  the  January  number  oontafau  the  portntt 
of  Sir  William  Crookos,  F.R.S.,  the  illustrious 
member  of  the  Couucil  of  the  Aeronautical 
Soeteiy  ot  Great  Britain. 

The  Dominion  of  the  Air. 
By  the  Bsv.  J.  M.  B  AroN.— Casseil  and  Gon 

London. 

The  frequent  aeeonnle  of  aSnmantieal  ex- 
periments which  have  lately  nrpmrcd  in  the 
daily  and  weekly  Press  have  done  much  to  en- 
list general  Interest  In  aSrial. matters.  Ifanyef 
the  public,  however,  have  begun  to  want  to 
know  more  nboiit  the  prohlein  of  the  ina9t*>ryof 
the  air  than  can  be  learnt  in  isolated  articles. 
To  such,  **  The  Dominion  of  the  Afr»**  writlea 
by  one  who  baa  often  braved  its  perilsi  will 
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appeal.    Tlie  book  may  be  d«wrfbed  as  a 

populnr  historj'  of  ai.'ronautics  from  the  earliest 
eflbrts  of  Bacon  and  the  Jesuit  Laaa,  to  the 
amiMraas  perfanuances  of  modern  so-eaDed 
navigable  balloons.  So  graphically  and  pleasantly 
does  Mr.  Bacon  treat  the  subject  that  the  book 
before  us  can  be  read  through  on  a  railway 
journey  of  a  few  hoars  with  the  ease  of 
a  novel,  and  yet  the  ro.iclor  will  have  imbibed 
a  fund  of  infommtion  on  tlic  subject  which  he^ 
perhaps,  never  pu»sesiied  before. 

We  eon  eonfidentiy  reeommend  this  bode  to 
those  who  mah  to  obtain  some  entrance  into 
aeronautical  doings.  The  descriptions  as  a 
whole  appear  to  be  fairly  aeourate,  whioh  oan- 
not  be  snid  of  all  books  whieh  elelm  to  treat  of 
popular  science. 

One  error,  however,  wust  bo  noted.  In  chap- 
ter xxvii.»  speaking  of  the poeribilities  of  bal loons 
in  warfare,  the  author  remarks  tluit  thoiic 
are  now  made  of  fragile  material,  and  from  the 
context  it  is  presomed  that  the  author  means 
the  British  war  balloons.  The  epithet 
fragile,  however,  cannot  he  justly  applied 
to  the  envelope  of  the  balloons  manufactured 
at  Aldershot  by  the  Government.  True  the 
material — jqolil-hratcr'H  skin-  in  itself  in  fragile, 
but  as  several  layers  of  gold-boater's  skm  are 
used  in  the  constraetion  of  the  war  balloons  the 
result  is  strength  in  the  balloon  envelope  which 
in  practice  has  been  found  to  stand  the  wear 
and  tear  of  military*  operations  most  admirably. 

The  illustrations  in  Mr.  Oaood's  book  are 
abondant  and  well^selected* 


Foreign  A'eronauiical 


(In  this  list  a  seleetion  of  some  of  the  moie 
notable  srtides  is  given.) 

L'ArRoNAUit;  (Paris). 

October,  1902. — Projet  de  ballon  automobile 
(M.  Joeselin). 

NboMMier.— Projet  de  ballon  antomobile 
(suite). 

jyAiROPBiLB  (Fans). 

Jiooember,  1903. — Portraits  d'A^ronautes  con* 
temporaina :  Ilcnri  Julliot  (Edwanl  Surcouf) ; 
LWeronat  des  Freros  Ijcbaudy  (Cicorges  Bo- 
san^on);  La  forme  du  ballon  dirigcable  (Jules 
CarelU);  Ordsiteee  A^riennes  (Henri  Oaqtard). 

L'A^naatiqne.-— (No.  8,  1902).  Aseension 
dn  ballott  le  Bdve  bleii. 


oiN  #traiibiu|), 

vOefofter,  1909.— Uben  den  Zaeehnitt  vod 

Ballonhullen  (Prof.  S.  Finstorwalder  in  Mun- 
chen) ;  Luftballons,  \vtlcl:e  lin^ere  Z(  it  rlic 
notblgc  Trogfiihigkoit  bcibehalten  konucn  (Kiic 
Unge) ;  Die  Fraifohrt  des  BaUons  <*  Sehwede  " 
oin  20,  no  .Tuli,  1902  Die  Gonfldver-Huchc  ini 
Wasscr  und  der  Unfall  des  Ballons  Svcnsko 
(W.  L.  Moedebeck) ;  Elektronen-Aspirations- 
apparat  (Dr.  Hermann  Ebert) ;  BinUodellflieger 
nach  Krese'sdier  Art  (Arnold  Samnelson). 

WiRNKU   LuFTSCHIFFER-ZkI  rU.N(i. 

October,  1902.-  ("irundzugo  der  Praktischeu 
Luftschiflfahrt  (Victor  iSilbexer,  VII.  Die  L^og- 
hmg) ;  Zur  EsplosiiHi  des  **  Bvenske  "  (Chutava 
Trouv^. 

Deceniber. — Grundzuge  der  Proktischen  Luft- 
achiffalu  t  (  Victor  Silhon  r.  VTII.  Die  Schlei- 
f  ung) ;  Graf  Castillon  de  Saint- Victor ;  Der 
netie  Kress'sche  Draduoflicgcr ;  Der  Ballon  jder 
BrnderLebaudy ;  Zur  Eatastrophe  des  Bradaky. 


Notable  Articles, 


Oct.  1902. 

4.   The  Sph«re.—*'%va»  of  the  Latest  PI7I 

ing  Machines." 

14.  LaacatUrt  Daiiy  Fott.—"  The  Airship  at 

Blackpool." 

15.  JDajfjf  TcIe^rapA. —  "  Airship  Disaster: 

Some  Expert  Opinions." 

—  Ea»t  Antflian  Timet. — "  Travelhog  in  Mid 

Air,"  lecture  bj  Ifr.  Efie  Stmrt 
Braes. 

91.  Dt"'!>f   Vrwt.—'*  Santos  Dumont*B  New 

Airship." 

98.  Nm  York  SeraU—"  Two  Experti  on 
Bollooniog  Trials.** 

—  VHHiH  iuiii  .YourcIIe. — "  La  Navigation 

Aerienne." 

12.   Times.— Mr.  Baoom's Aironautie  £xperi. 
ments." 

—  DoUy  CAroxicle,^*'  Sea  Trip  by  Bal* 

loon." 

15.   lUiutrated  Hail.—*'  IIS  Miles  in  a  Sea  ol 
Peg." 

17.    Miini  I iKj  T.I  iifle I-.—"  BMoon  Chiuso." 
Deo.  6.    Tht  lUtutiated  London  iWir*.— "  A  Hival 
to  the  Balloon  :  The  Kite  in  Wariaie.*' 

—  Daily  OrapMc.— ''To  Conqosr  the  Air." 

—Sir  Hiram  Maxim's  Views. 


Digitized  by  Google 


30 


THE  ABRONAUTtCAL  JOURNAL. 


iytunary,  1903 


AppIicatiotts  tor  Patents. 

(Afoiii  m  OotobtTt  ^otemUr,  and  Deceinbw), 

The  following  list  of  Applications  fcr  PiUonts  coo- 
ncoted  with  AcroiwuUcs  has  beeo  upeciAllj 
ChNBfOad  fmr  the  kMaiemkvmu,  Jovan&L  hj 
Messrs.  Bbomhkad  &  Co.,  Patent  AgMiti,  SI* 
Oeaium  Street,  London,  E.C. 


a0648.  September  tS.  Oiomb  Wojoom 
Max.  a  II«w  of  tmprovMl  AapMJ  8N|i. 

20973.  8«plemb«rS5.  Jmub  Taiw.  A«rl«> 
Motoi'  Car. 


21635.  October  8. 
Improved  Air-Shlp. 


Camas  Oamt.  An 


21680.  October  tf.  ELekby  Mu>i>lxton.  Im- 
provttmante  in  Balloon  Plyinc  Maohtnwi  or* 
Holiooptora  Aorodnomeo  and  AoroploiMto. 


22041 


21863.     Octcbrr  1.     TTKT:nF^T  Jamk-.  nv,EBS. 

A  OombJnation  of  Rudder  and  Propeller  for  ; 
Prapolling  Ati*<8hip  op  Boat. 

BlSOO.  OetoberS.  Bobsbt  WAi<rK«  HtmoN. 
An  Impfwvad  Ttijf  Ali^Bhlp  op  Flying 
Machine. 


J  V  McltoNALD.  Im- 
provements  in  Machines  for  Navigating  tha  i 
Alp. 

22123.      October  11.     Fbancis   Aucxandkb  1 
Bauto.n  xxv  Anotusb.  An  Automatlo  Cqulli* 
bpium  Davlea  Ibr  Alp.8hipa  and  tha  lllca. 


2U733.  Oo{o»x»r  IS  SAMt  ri  Franklin  Coht. 
Improvements  in  and  connected  with  tha 
Methode  of  and  Apparatua  ffnr 
tha  Travel  of  CapHar  KItaa. 

23713.  Octr.lje!- 30  HKtiMAvv  :Mr>..;i;i: v.  Im- 
proved Driving  Apparatus  for  Air  and 
WatarVahlolaa. 

B4880.  November  6.  Lord  Howard  i>i:  Wau>em 
AXD  Akotreb.  Improvements  relating  to  Ma- 
chanically  Propelled  Aerial  Vahiolaa. 

25723.  November  22.  Crunr.KS  Ooovm-.u-^.i: 
AKD  Ahothsr.  Improvements  in  Propellers 
ibpAorfaraitd  Nautloal  Puppoaaa. 

26084.  November  25.  Hkku  AunmMot  Hmt. 
Improvements  In  Captive  Balloona, 

2013  5    Nove^nber  27.'  Jeana  BuuLa,  A 

Flying  Machine. 

26225.  November  25.  Eooskb  T.nin9t.ff 
Swntou.  Improvementa  In  Aoponautlo  Ap- 
papatuaaa  or  Flying  Maohlnaa. 

26592  DrcernborS  A  r.i-n^  Ciiiv>dkra.  I'P- 
ppovementsin  and  Relating  to  AipBaHoons. 

26832.  Deoember  5.  Sabatdio  Di  L4uao. 
Alrohlp. 

BBBBa.  DtOMBbtr  ff.  Fskdsbicx  HBrracau. 
AoPlal  Capplaga. 

27027  DocemlH  r  ^.  Wi  [.um  Os«BauB.  An 
Improved  Flying  Machine. 

28156.    Deoember  20.  Csuute  Joly  Im 
ppovamanta  In  and  oonnaotad  with  Flying 
Maehlnaa  and  tha  lllia. 
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or 


At  a  meeting  of  the  Council  of  the  Aero- 
naiiticiii  SiK'iety  of  Gmit  Britain  lielii  at 
the  Stiinhoe  Hotel,  Worthin';:  (the  lieaid- 
•juarters  of  Uie  Society  duriug  the  Inter- 
national Kite  Caropetition  held  at  Findon), 
on  June  24th,  1903,  the  following  gentla- 
meo  were  elected  mmibers  of  tlie  Society : — 

GaPTAlK  JOBM  BOBIMNIM, 

Naval  A  ttachi  to  the  Imperial  RttsstM  Bmbiwgf, 

Charlks  William  Bfu  kmahm. 
CoL,oNEL  J.  E.  Capper. 
Mr.  S.  F.  Cody. 
Mr.  William  Gkeen. 


THE  ST.  LOUIS  AIRSHIP  CONTESTS. 

A  communiratinn  !in?5  been  received  by 
the  Council  of  tJie  Aeronautical  Society  of 
Great  Britain  from  Mr.  Octave  Chaauite^ 
M.  Aer.  80c.,  and  Honoraxy  Goauniaaioner 
for  the  St.  Louis  Expoeition^  in  wliidi  the 
sujrj^estions  of  tlio  Aerrnnuitii'.il  Society  of 
(jiGut  Britain  are  invit<?d  concerning  tiie 
published  ralea  of  the  aironautical  oonteata 
to  1)0  held  in  connection  with  the  St^  Louis 
Ex  jx. sit  ion  in  1004. 

Tlie  Cuuuiil  of  the  Aeronaut! ml  Sneipty 
oi  Greut  Britain  liave  decided  to  bold  a 
council  meeting  to  consider  Mr.  Octave 
Chanute'a  commumcatioii.  Meanwhile^  any 
tiiember  of  the  Aeronautical  Society  who  lias 
tuty  <siitr'„'cf!tif>n  to  mnkp  i»  re<|ue*te<l  f<>  fnr- 
\v*ud  isiuiie  to  the  lionivrury  Secretary  of  tlif 
Aeronautical  Society  of  Gre<it  liritain,  o'.'>, 
Victoria  Streety  Weatminster,  London,  S.W., 
as  soon  as  possible. 

The  rules  will  be  found  in  the  October 
(1902)  number  of  tho  A<  rooaatioal  Joumal. 


In  answer  to  enquiries,  the  Hon.  Secretary 
begs  to  gtate  ihtA  IIm  newly^formed  A#ro- 
nanUeal  Institute  and  Club  is  in  no  way 
connected  with  the  AiircmauliMl  Sooiety 
of  Great  Britain. 

EBIC  STUART  BRUCE, 

llonorcary  Secretary.. 


GENERAL  MEETING. 
Hie  concluding  meeting  iA  the  thirty- 
eighth  session  of  the  Aeronautical  Society 

of  tfreat  Britain  was  livM  on  the  Sussex 
\  Downs,  near  Findon,  by  kind  perniigjoon  of 
Lord  Henry  TUynne,  on  Thursday,  June 
23tli,  1904,  at  2.30  p.ui.,  to  witneaa  the 
International  Kite  Competition  for  the 
silver  nieda]  of  tlie  Society. 

The  proceed infr*^   of  this  nieetin<r  i-oin- 
mcnccd  on  the  evening  of  Wednesday,  June 
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21tli,  when  the  Council  of  the  Acnmiiuticnl 
Society  of  <Ireat  Britain  und  the  i\iry  of  the 
Competition  luid  nevenil  nieinl)erH  of  tho 
Society  met  at  the  Stanhoe  Hotel,  Wortli- 
in^,  which  wius  tlie  he>id()uiirterii  of  tlie 
Society  on  tlie  occiwion  of  their  visit.  Tlie 
Council  and  the  Jury  dined  to«:ether.  and 
later  in  the  eveninjr  there  were  meetings 
both  of  the  Council  and  of  the  Jury. 

Early  next  nutniing  a  sjie<  ial  hrake  con- 
veyed Council.  Jury,  and  En«rintvrn  to  the 
Hcene  of  the  fin»t  International  Kite  Com- 
|»etition  that  ha«  been  held.  Here  tliere 
wjia  erected  a  npiu-ious  marquee  f(»r  the  con- 
venience of  memherB  of  the  Society,  in  which 


Mr.  Charle.s  Rrogden's  Kite. 


iefre«hmont«  cf)uld  he  obtained,  and  where 
there  was  an  exhibition  of  object**  of  aero- 
nautical intere«»t. 

This  spot  was  selected  for  the  aerial  con- 
test after  months  of  search  for  tlie  fittest 
place.  In  view  of  the  extraordinary  interest 
which  has  been  aroused  in  kite  flying  by  the 
eflforts  of  the  Aeronautical  Society  of  (ireat 
Britain,  it  is  as  well  to  point  out  that,  in  the 
opinion  of  the  Council  of  the  Society,  kite 
competitions  in  the  neighbourhood  of  large 


cities  might  become  a  Bource  of  danger  to  life 
and  property.  They  should  take  place  in 
isolated  spots,  as  far  as  possible  from  roads 
and  railways. 

At  the  International  Kite  Competition 
there  were  over  one  thousand  persons 
present,  amongst  them  being  the  representa- 
tives of  the  Russian,  Austro-Hungarian, 
and  German  Governments.  The  full 
report  of  the  proceedings  is  reser\'ed 
for  the  opening  meeting  of  the  new 
HcsKion.  when  it  will  bo  read  to  the  niem- 
bers  «>f  tlie  S<Riety,  and  subseKjuentlv'  pub- 
lished in  the  Januarv'  number  of  this 
Joi'uNAL.  It  will  now  suffice  to  reprint  from 
the  |iro}n"amme  certain  detaiU  of  the 
urran;:eiiientM.  and  (»f  the  exhibition,  and  to 
announce  the  result. 

The  competition  was  for  thehiprhest  flitrht 
attained  by  a  Kin;.rle  kite  above  :j,000  feet. 

COMPETITORS. 

Major  B.  Bai>kn-Powbll,  Scots  Guards. 

Pretiilfut  Acronaut'ual  Socitty. 
Mr.  E.  Ernest  Barclay. 
Mr.  Chahlkb  Brogden. 
Mr.  Alan  BrRoovsK 
Mr.  S.  F.  Cody. 
Mr.  L.  Coi>v. 
Mr.  Bern.vrd  D.  Land. 
Mr.  S.  H.  R.  Salmon. 

JURY. 

Dr.  Napikr  Shaw,  F.R.S. 

{tVi<iim«M  of  Jury). 
Professor  C.  V.  Boys,  F.R.S.  " 
Mr.  E.  P.  Frost,  J.P.,  D.L. 
Sir  Hiram  Ma.\i.m. 

Dr.  Uvi.H  RoHKRT  Mill,  LL.D.,  F.R.G.S. 
Mr.  E.  A.  Rekvks.  F.R.G.S. 

Mr.  Eric  Stl'art  Bruce,  M.A.  Oxon,  F.R. 
Met.  Soc. 

ENGINEERS. 

Mr.  J.  E.  Dallas,  [Uoijal  Engineerinri  Col- 
Mr.  N.  F.  Mackenzir,  '      leyr,  Cooi>tt$  Hill, 

The  COMPUTER. 
Mr.  W.  Mason, 

I>^m<>n»triitor,  Knginefring  Laltonitorif,  King'* 
CvUe'jf,  London. 

STEWARD. 

Colonel  F.  C.  Trollopk, 

I.ale  Grenadier  Quard*. 

Two  competitors,  Mr.  Alan  Burpoyne  and 
Mr.  H.  I).  Lansr,  were  obliged  to  withdraw 
at  the  last  moment  owing  to  aceidentA 
havinjr  occurred  to  their  respective  kite* 


Digitized  by  Google 


July,  1903.1 


THE  AERONAUTICAL  JOURNAL. 


47 


INTERNATIONAL  KITE  COMPETITION. 


Mr.  L.  Cod>'«  White  Kite. 

Google 


4» 


THE  A^RONAVTICAL  JOURNAL. 


during  rehearsaL  Six  competitors  started 
llieir  kites,  and  the  first  s^es  of  observa- 
tions  taken  by  means  of  the  tiieodolite« 
were  of  all  «x.    Two  oompeCitora,  however, 

fell  out,  arnl  tlio  rl  st'rvations  were  con- 
tinued for  the  r««t  of  the  time  on  the  re- 
maining four. 

The  result,  w!ucli  will  be  more  fully  dealt 
with  in  thereport»  was  a*  follows:— 

Tsa  MsAM  or  na  OaaaKVAifoai  roa  Aiairaaa. 

Kite  No.  6  (Mr.  CharlM  Brogden)           ..  1,554 

Klta  No.  7  (Mr.  8.  F.  Cody)  . .               ..  1,326 

Site  No.  8  (Mr.  L.  Cody)   l,Si71 

KitoKo.  S  (Ifir.  B.  H.It.  Bataioii)  .. 

Ttoa  Actvui  Obutmt  Hanar  OMaafaa  roa 

r#o(. 

Kits  No.  6   1,816 

Kite  No.  7   1,407 

Kite  No.  8   1,476 

Kite  No.  2   1,339 

I(  will  be  tmn  that  Mr.  Charles  Brogdaa's  Six 
WiagBd  KMe,  ol  whleh  an  tUastmlioB  is  i^vea,  to 
first,  both  in  the  mean  of  obaervations  and  for 
aotnnl  liiKht  st  flight  observed.  >fr  L.  Cody's 
Kite  has  the  second  place  for  highest  ilight  obseri'ed 
thontb  in  Iba  laaan  of  obaarmtJoBt  h*  tdns  the 
ditad  pkfls,  the  aTtnifs  of  faatfl^ta  in  hii  oaas  not 
being  so  well  matetaliMwl  as  In  Uiaeass  of  lb.  8.  F. 
Cody's  Kite 

As  the  required  altitude  was  not  attained  by  any 
ol  tilt  CompeMton  tha  BOTar  Medal  is  not  awarded. 


Aeronautical  Exhibition, 

The  following:  i^  tlie  list  of  pboCographt 

and  <»])jec't8  exhibited. 

Air.  W.  H.  Dines,  M.  Aer.  Soc.  (Pre$Umt  0/ 

th(  Royal  Mctforolot^ical  S.HUty,  l<X)f.2: 

1.  Chartii  obtained  from  self-reoordiog 
instruments  sent  up  by  attaduneiit  to  a  kite 
at  Crinan,  N.B. 

July  15.    Maximum  height  6,250  feet 
Aug.  12.    Very  li;?ht  wind.    Tlie  Chart 
is  interesting',  as  allowing 
the  very  dry  air  found  at  a 
few  hundred  feet  elcTation. 
Aug.  23.    Maximum  height  11.850  feet 

2.  Set  of  six  photographs  reiaiing  to 
obserrationa  obtained  in  Crinan. 


I  3.  Plan  of  making  eye  at  end  of  wire, 
nnd  also  plan  of  joining  two  wire*^.  The 
steel  wire  is  passed  Uirough  the  brass  tube 
and  the  end  hooked  over  before  the  latter 
is  bent.    The  steel  wire  is  not  softener! 

4.    Clamp  for  at^iaching  supplementary 
kite  to  line, 

The  wire  is  placed  between  the  two 
rings  at  the  end  of  the  clamp,  it  is 
then  turned  spirally  some  ten  times 
roun  1  the  tail  of  the  clamp,  and  the 
line  from  the  Rupplementuy  kite  ia 
8e<  ure<i  to  the  rings. 

ProteasorCi.  H.  Bryan,  M.  Aer.  Soc,  F.K.b., 
nod  Mr.  W.  E.  Willtannt 

Photognphaof  thepetiiB  of  aSrial  glidera. 

These  photo£rmph.s  were  taken  by  attach- 
I  ing  magnesium  wire  to  small  gliders,  oou- 
I  aisting  of  square  planea  and  paira  of  aquare 
:  planes,  and  allowing  them  to  descend  in 
front  of  a  camera  in  a  dark  room  with  the 
wire  burning.    By  placing  a  rotating  wheel 
in  front  of  the  camera,  a  dotted  instead  of 
a  oontiniious  track  was  obtained,  enablinfr 
the  velocities  at  different  points  to  be  com- 
j<ared.  When  the  path  ia  nearly  atra^ht 
two  sets  of  o«cill!itinnf<  are  ohsened.  If 
either  of  theae  oscillations  increases  aa  the 
glider  deacenda,  the  glider  will  be  longi- 
tudinally unstable.     A  mathematical  in- 
vestigation of  the  longitudinal  stability  of 
gliders  has  been  specially  prepared  for  the 
Aeronautical  So<^^iety  of  Great  Britain  by 
Professor  Rryan  and  Mr.  Williams,  and  will 
be  rend  at  an  early  meeting  next  session. 
1.  2.  3.   Single  equare  planet. 

4.  Single  square  pliae  ehowing  in- 
stability. 

5.  Two  aquare  planes  gliding  at  a  large 
angle  with  the  horizontal. 

6.  Two  aquare  pianee  inclined  at  a  anudl 

angl& 

7.  Two  aquare  planea  aet  at  an  angle  of 

15«-. 

8.  Two  square  planea  inclined  at  an 
angle  of 

9.  Two  s«quare  plan^  at  a  sTnal!  angle 
showing  instability  due  to  increase  of  oscilla- 
tion of  small  period. 

10.  Two  aquare  planea  at  a  amall  angloL 

The  1^.  J.  M.  Bacon,  M.  Aer.  Soe, : 

1.  Two  pictures,  each  giving  a  series  of 
snapsliot  photos,  illustrating  the  inflation 
aaid  ascent  of  the  Maskelyne-Bacon  hot-air 
balloon. 

2.  View  of  the  sea-bottom  in  10  fathoms 
of  troubled  water,  photographed  from  a 
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InJIooti  at  a  height  of  600  ieei  over  the 
Irish  Sea. 

3.  Fovr  yiemu  of  land,  mm.  and  cloud, 

teken  dvirin^!:  the  above  voyii^ie. 

4.  Three  views  of  city  and  doudacape 
taken  over  London. 

Aeronautical  Society  of  Great  Britain : 

1  Illuatrations  from  the  Aoronauticul 
Jounml  published  by  tiia  Council  of  the 
AiBroiuaiieal  Society  of  GrttA  Britain. 

2.  PrintA  of  Aeronautical  Celebrities: 

(1)  The  late  Mr.  Jamee  Glaisher. 

(2)  The  late  Mr.  Perry  Pilchor. 

(3)  Monsieur  Janssen,  Director  oi  the 

Ohnrratory  of  Physic^  Aatro- 
noiuy  at  Meudon,  Paris. 

3.  Plaster  Casts  of  Tfie  Sparrow  Balloon 
Coiuj»,  presented  by  the  keeper  uf  the  Coin 
Department,  Britidlk  Museum. 

The  balloon  aaeeut  recorded  by  these 
coina  ivas  made  on  June  13tb,  1823, 
htnn  the  Oxford  Gfls  Woiks,  in  oom- 
memorfttton  week,  by  Hr.  Isaac 
Earlyman  Sparrow,  an  enterpn'ainfr 
ironmonger,  who  advertised  by  coins 
or  tdceiis,  accompanied  1^  Mr.  Green, 
tlie  famous  aeronaut,  t/i  whom  the 
balloon  belonged.  The  tliree  repre- 
sentations of  the  balloons  in  the  coins 
would  seem  in  each  case  to  be  from 
the  pen  of  different  draughtsmen. 
(Bee  Aeronautical  Joumdlf  October, 
1901.) 

4.  Photographs  of  the  Anderson  Kite 

E<]uipin!  if  f  the  Scottish  National  Ant- 
arctic Expedition. 

1 .  Winding  gear.      9.  Box  kite. 

Eric  Stuart  Bruce,   Esq..  M.A.,  OxoSi 

F.R,  Met.  Soc.  : 

1.  Charts  of  iiie  wind  forces  taken  near 
the  summit  of  the  Eiffel  Tower,  Paris 
(305m.),  duriuji,'  M.  Santos  Dimiont's  ex- 
perimeiitK  wiUi  his  navigable  balloons  in 
1901,  Figure  9,  showing  that  a  wind  force 
of  6  metres  a  second  waa  overorane  by  the 
experiment. 

2.  Post  ciinl  illuKtrntions  of  th<» 
Vinceunea  Balloon  Competitions,  prc$>eiited 
to  the  eahibitor  by  M.  Jaoques  Faura^  the 
lata  fVemirer  of  the  Paris  AiMHub. 

Mr*  A.  5otttli»  M.  Aer.  Soc^t 

Two  models  of  the  South  and  Groom- 
bridge  propellors  for  agrial  pnrposes. 


I  Mr.  William  Cochrane,  M.  Aer.  Soc. : 

I      Working  model  of  mct  hanical  bird,  fitted 
with  oaciUaiting  feathering  propellers  and 
;  new  horisontal  tail  steering  geer. 

I  Mr.  5.  F.  Cody :  Pliotos  of  Man-lifting  Kite 

The  Wind  Forces  overcome 
in  the  Experiments  of  M. 
Santos  Dumont  with  his 
Navigable  Balloon  in  Paris 

1901. 

^  Bx  A  MKMIiBR  OF  THR  I'aUIB  AKIIO  Cl.m. 

As  will  have  been  seen  above,  in  the  recent 
\  aeroiuMitical  exhibition  held  on  the  occaiiion 
I  of  the  International  Kite  Competition,  there 
was  exhibited  :i  !i:ayi  the  wind  forces  orrr- 
oome  by  M.  Santot.  Dumont  during  his  experi- 
ments with  his  narigaUe  balloon  in  F^iris. 
1901.  Aa  the  main  point  at  iiisue  in  a 
navigable  balloon  journey  is  the  wind  force 
actxially  overcome,  and  as  it  is  a  question 
which  in  the  pubUslied  accounts  of  M.  Santos 
Dumont's  experuneiits  lias  been  be^ed.  not- 
withstanding its  importance,  it  may  be  accept- 
able to  the  readers  of  tiiis  joumal  to  offer 
some  t'xplanatinn  as  to  the  connection  of  the 
charts  here  reproduced  with  M.  Santos 
Dumont's  journeys. 

The  first  duHrt  (Fig  1)  rt  prHSi  ntin^  the  wind 
force  at  the  <?un\init  of  the  Kiffol  Tower  (305 
metres)  during  the  experiment  of  July  12th. 
1901,  diowa  that  there  was  absolnte  odm  at 
tlio  Eiffel  TowiT  duritiff  from  o'clock  in  the 
morning  until  nearly  10.  Here  were  the 
id(MiI  conditions  for  a  navigable  balloon,  and 
they  were  t»sod  to  the  greatest  advantage.  On 
this  day  M.  Santos  Dumont  made  thirtrpn 
voyages,  ten  round  Longohamps,  one  to 
Pateavz,  one  to  the  Eiffel  Tower,  and  another 
to  Clo  III  Tn  nnv  day  he,  thorpforc,  boat 
the  previous  record  of  the  voyages  made  in  a 
nhvigahle  balloon,  and  showed  his  mastevy  <rf 
the  vertical  motion  of  the  balloon  in  a  calm 
atmnsiphpro  liy  koppinp  at  an  altitude  not  ex- 
ceeding 270  metres  for  a  total  distance  of  45 
kilometivsb 

On  the  tliirtconlh  of  .Inly  Af.  Santos  Dumont 
>  made  his  first  attempt  to  win  the  Deuttich 
I  Prizo,  whidi  was  open  to  any  aSronavt  who 
should  «teer  a  balloon  from  the  grounds  of  the 
I  Aero-Chib  round  the  Eiffel  Tower  and  back  in 
half-an-hom.    On  the  day  mentioned  he  failed 
to  aoeomplidi  this  feat  by  ten  minutes.  In 
the  Fmnch  aoeount  o(  the  journey  it  ia  stated 
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CHARTS. 

Vitesse  moyonnc  du  vent  en  metres  par  acconde  au  Sommet  de  la  Tour  Eiffel  (305  metres  aa-dcssus 
du  Rol).  Direction  du  vent  au  Bureau  Central  M6teorologiquc  (18>>i  au-dessus  du  sol)  et  a  la 
Tour  Eiffel  obaerv^ea  aux  heures  indiquees. 


Fio.  8.  Fio.  4.  Fio.  5. 
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tbnt  for  ten  minutes  of  his  return  journey 
with  his  motor  running  down,  M.  Santoti 
Dutuont  wt>nt  ti^ainst  the  wind,  Hud  tliu  force 
of  the  wind  Iiad  redoubled.  A  ^nce  at  the 
ohart  of  that  date  (Fig.  2)  shows  that  the 
hMlloon.  in  returning,  wont  si<;ain>4t  a  wind,  hut 
a  wind  of  only  one  to  twu  metres,  the  journey 
heing  aeoompHshed  h«twe«u  6.41  and  7.21  a.Bi. 

Thf  time  r>f  this  jnumey  wji«  prnlnn^;pr}  hv  (lin 
L-ollapitO  of  the  motor.  In  the  reports  it  was 
stated  that  the  motor  was  enfeebled  hy  the 
force  of  the  wind.  This  was,  however,  a 
f»tl«cy,  as  tbe  wind  force  throughout  the  whole 
of  timi  experiment  was  next  to  nothing,  a* 
ehomi  by  chart  2.  At  8  o'clock  tJie  wind 
fon-e  increiiscd,  it  is  true,  to  eiglit  metres  per 
second,  but  hy  that  timo  the  journey  had 
terminated. 

The  joiirttiTv  of  Aiif;n<:1  ^th  wa*;  romnrkahli"' 
for  tbe  accident  due  to  the  collapse  of  the 
ballonet  apparatuH.  which  prwcipitated  M. 
8, mi  Dtiiiifiiif  (111  to  the  roof  of  tln>  Trocca- 
dero  Hotel,  and  not  on  account  of  any  high 
wind  force.  It  is  claimed  that  on  this  journey 
the  reeord  «l  sp.',<i.  viz.,  five  kilometrea 
/)<K)  m.,  Wii«  Moromplished  in  9.m.  7",  on  goin^; 
with  tbe  vviidl  to  the  Eiffel  Tower,  the  wind 
fcree  bein^  frnm  tHur  to  five  metres  per  second. 
It  was  tiiou^iit  tliaf  on  t]\\i>  dav  he  would 
nccompii<>h  the  journey  round  the  Tower  in  less 
than  the  reqnired  time,  though,  in  returning, 
the  wind  ^yn<  a^:iunst  him  at  a  mtc  of  from 
four  to  bve  metren  a  second.  But  the  accident 
which  shattered  in  pieoes  the  So.  6  balloon 
put  an  end  to  what  mif^ht  liav<-  Ix't  ti  ;i  nion- 
brilliant  perfonnoace  than  tbo  final  one  of 
October  19th. 

Th«>  (  liart  of  September  (ith  (Fig.  0)  shows 
tlio  wind  forces  on  the  fi^^f  journey  of  the  No. 
a  balloon,  in  the  con.struction  of  which  new 
details  of  interest  were  added,  such  as  the 
.  iiiplom-iont  of  liquid  ballast.  Tlic  motive 
power  wu^  incruabcd  to  20-hoR>c  power,  but  it 
will  be  seen  by  the  diarts  that  the  increase  of 
borso  power  did  not  appear  to  tempt  M.  S^intos 
Dumont  to  combat  a  greater  wind  force  than 
he  had  previously  with  his  No.  5  balloon. 
On  .September  Gth  Vtirious  evolutions  Were 
m.i<l.'  with  his  new  halloon,  but  they  wore 
ti  riiufiiited  by  nn  aeculent  owing  to  the  rudder 
itfit  heing  well  adjuntod.  Other  excuraionN. 
1  hough  not  definite  return  jonmrvs,  wrro 
made  on  .S<'plember  19th  and  October  llth 
(Pigs.  7  and  8).  in  wfaieh  winds  from  senpn 
mi'*rr^  to  two  tm'Ifi'H  a  second  wi'm  rcLrivf <to(1. 

()n  October  19Ui  (Fig.  9).  the  day  on  which 
M.  SantoA  Bnmottt  won  the  Beutod^  Prize,  at 
.itarting  from  St.  Cloud  «t  2.4S  p.m.  the 
revered  wind  at  the  EUffiH  Tower  was  4^ 


metres  a  second.    As  he  approadied  tbe  Tower 

it  amounted  to  five  metres  a  second,  but  when 
be  arrived  it  bad  abated  somewhat.  The 
journey  to  the  Tower  was  with  the  wind,  and 
.'to  arrived  then  in  about  nino  minutes,  having 
traversed  an  Kyip-m-n*  f1i'^ti\nco  of  uboii*  '*) 
kilometres;  though,  lu  calculating  a  balloon 
eouiM.  it  ia  unpoanhlie  to  atnte  tim  aetoal 
Inngtl;  tr:ivf'r<?etl  on  iiccotmt  of  the  veering 
of  tbo  balloon  from  local  air  disturbances  until 
instnimenta  are  imed  which  can  locate  the 
balloon  and  compensate  those  divorgtmcies. 
Hie  dirigable  balloon  seems  to  have  doubled 
the  Tower  at  about  the  level  when  the  wmd 
observatiana  were  taken.  The  journey  back 
was  apparently  executed  against  a  wiiul  of 
rather  less  tlian  five  metroei  per  secotid.  Ueiiug 
against  tbe  wind  the  return  joumay  waa  aloiwer 
than  tbo  jotimfy  otjt,  the  bjilloon  ;ippi^\n'ng  to 
have  ditficulty  in  combating  tbe  wind,  veering 
and  swaying  heavily.  It  waa  noted  that  in 
rounding  tbe  Tower  tbe  balloon  veered  con- 
siderably. This  fact  may  be  ascribed  in  pari 
to  the  length  «f  the  balloon,  for,  wi^  e^en- 
sion  of  the  axis  of  the  balloon  and  of  tbe  wind, 
a  larger  siuiace  is  expo^'d  to  the  wind,  jmd 
this  is  one  of  the  dangers  of  tbe  i-lougation  of 
balloons.  At  11  minatee  80  seconds  after 
3  p.m.  the  balloon  arrived  above  th.-  Aero-Club 
enclosure.  The  actual  journey  had  taken  29^ 
minutea,  but  tbe  halloan  was  bi^  in  tbe  air, 
rmd  by  the  time  it  had  been  lowered  and  tbo 
guide  rope  seised,  according  to  the  conditions 
of  the  Deutsch  Prise,  tiie  time  had  been  es> 
coeded  by  a  few  seconds.  The  gtiide  rope  was 
seized  at  12  minutes  40  seconds  past  3. 
Evf>ryone  is  aware  of  the  cocMequent  dispute 
as  to  whether  tbe  prize  bad  been  won  and  its 
final  award  to  M  Santos  Dumont.  This  hi,st 
journey  appears  to  bo  somewhat  typical  of  the 
wind  fcflcee  that  have  been  ovefoome  in  tbe 
Santos  Diunout  jounur*.  The  dirigablc 
balloon  appears  on  this  occasion  to  have 
rounded  the  Tower  at  about  the  level  of  the 
observatory,  where  the  wind  observations  were 
Uiken.  Tbe  progress  in  overcoming  the  wind 
seems,  thwefore,  to  ooasist  in  having  over> 
come  a  irind  force  of  about  one  metre  sad  n 
half  per  f^v•<^r,,1  ureater  than  fbat  overcome  by 
C'aptain.s  Kn  bs  and  Renanl  in  1885.  Tlie 
iaM»r.  however,  bad  only  9-hor8c  power. 
v.-horp.n^  tbo  fomer  had  more  tliaa  double  nt 
hiN  di»)>osal. 

The  height  at  whioh  tbe  above^entioaed 
wind  forces  were  taken  (305  metres)  fairly  n^- 
piesents  the  altitudeis  attained  by  M.  Santos 
Dumont ;  but  in  quoting  the  above  wmd  forces 
it  must  be  remembered  that  M.  Santos 
Unmont  smaetinies  travelled  below  the  height 
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cf  306  metres,  therefore,  the  wind  fbne  «t  the 

precise  level  at  which  he  txaveUed  may  not  in 
Tvality  have  always  quite  reached  the  figures 
abovu  quoted.  It  is  clear  that  the  only  reliable 
figuMs  would  be  those  taken  cn  hewd  the 
airship.  Here  arises  a  difficulty.  It  is  not  an 
easy  matter  to  locate  a  ding^ble  beUoon  or  a 
free  beUoon  of  any  sort,  and  on  aoeli  a  looation 
aU  calcul^ione  would  have  to  rest.  M.  Santos 
Dumont  and  his  pnrtis^ns  arc  of  opinion  that 
.suub  a  location  is  an  uupotis>ib;Uty.  Tliey  con- 
aider  that  the  lengUi  ef  tine  of  a  balloon 
journey  and  tlio  n-imber  of  miles  known  from 
place  to  place  would  be  no  measure  of  tiie 
aetttal  ooune  trarersed,  owing  to  d»e  Htib  that 
each  a  body  is  rarely  still  and  in  ono  plaoe.  It 
is  affected  bj  vcrticiiil  currents  of  air,  by  move- 
uieutii  in  the  honzontol  layers  of  the  atmo- 
spberer  by  moTemmta  set  np  bj  the  aetion  of 
it-',  own  rudder  and  its  own  hcrew,  and  its 
cuiim»qu«nt  osdUations  render  tmpieciiie  the 
appearaaoe  of  the  panonma  beneath,  upon 
iriiidi  measurements  mi^t  be  based. 

On  somewhat  the  same  grounds  M.  Santos 
Dumont  and  his  pturbiaaos  appear  to  have  no 
faith  on  the  calculations  of  Us  own  qpeed  d»< 
duced  from  the  reading  of  an  anemometer  on 
board.  On  July  12th.  on  a  reiy  oalm  day,  he 
took  up  an  anemometer  to  see  what  it  would 
register,  and  it  showed  40  kilometres  an  hour,  a 
reading  in  which  he  had  no  confidence.  He  con- 
sidern  that  the  non-comparable  inertia  between 
the  bolloon  and  the  Tsnes  of  an  aneuometer. 
affoctod  by  the  various  currents  alluded  to 
above,  would  alone  falsify  results,  and  they 
extol  the  oommission  for  having  not  made  a 
wind  velocity  a  condition  of  the  prise.  But 
there  is  a  school  of  French  ai>ronauts  who 
maintain  that  M.  Santos  Dumont  and  his 
ooUeagues  are  in  error  in  such  stotements*  and 
tliat  with  the  instrumpnts  now  at  our  com- 
mand, a  balloon  could  be  located,  that  the 
error, arising  for  the  veering  oould  be  oom- 
punsated.  and  that  various  ecMst  nMoanrsments 
could  be  deduced. 

If  the  actual  advanco  to  aiiriiil  navigation  iu 
M.  Santos  Dumont's  experiments  is  small,  th« 
picturesque  nature  of  the  manner  of  doing  and 
the  very  great  personal  qualiticei  the  attempt 
oalled  forth  in  the  doer,  hare  had  a  moral  effeot 
far  in  exc(-ss  of  what  was  warranted  by  the 
mere  quantitative  indox  of  progress.  M. 
8aut<M  Dumont  himself  aserihcs  tho  now 
period  of  aotivity  in  aSnmantics  to  the  eroln- 
tion  of  the  petroleum  motor  through  the  auto- 
car. Dut  he,  porliap«,  modestly  forgets  tho 
power  of  indiridiialhnn  and  the  impetns  to 
expcriniint  that  his  own  pemistenoo  has 
accumulated* 


Experiments  relutive  to  Equi- 
librium and  Angle  of  Fall 
in  Gliding  Fliglit. 

By  Majob  L.  S.  Blackubh. 

Recent  orperiments  havo  led  me  in  two 
directions — both  a  good  deal  governed  by  oon- 
sidorationa  of  oonatrnetion,  wUeh»  in  any  case, 

Ls  n!Tv;iv=!  ]ioor. 

In  one  direction  I  improved  the  steadiness 
of  fli^t.  bnt  was  v(  ry  disiatisfled  with  the 

angle  of  fall ;  in  the  other  direction  I  improved, 

by  diminishing,  the  angle  of  fall,  but  was 
extremely  dissatisfied  with  the  steadiness  of 
flight. 

In  trying  different  wing  profikxs — surh  as 
could  be  easily  made  by  bending  a  piece  of 
thin  eatdboard.  I  found  the  steadiest  fonns 
were  those  that  required  the  centre  of  grarity 
to  bo  furthest  forward,  but  they  did  not  give 
good  angles,  while  the  best  angles  were  given 
by  shapes  whioh,  wherever  the  centre  of 
gravity  wa«!,  would  nlwavs  pitch  forward  unless 
contrived  by  a  large  and  weU  turned  up  tail. 

It  appeared  probabte  that  in  tiie  steady  form 
with  tho  bad  anglo  all  the  lift  came  from  a 
limited  part  of  the  wing  near  the  forward 
edge,  while  the  bulk  of  the  after  part  of  the 
surface  acted  more  or  less  as  a  steadying 
rudder  or  tail.  Figs.  1  and  2  give  a  steady 
and  inefficient,  and  an  efficient  but  tmstabie 
aeetion  reiiwotively. 


Fig. :)  shows  a  seetion,  whieh  gilded  steadily 

with  no  t4iil  or  guiding  ^urfaco  at  all.  In  t!ii>i 
section  I  supposed  tliat  probably  all  the  lift 
came  from  the  back-turned  piu-t,  a-b.  and  that 
the  whole  after  part  acted  as  a  tail  or  mdder. 
Its  angle  of  fall  was  barely  one  in  one. 

I  then  turned  my  attention  to  the  tail, 
whieh  must  be  trnned  np  in  otder  to  prevent 
any  curved  surfaco  from  pitching  OVOT  forward, 
and  triud  various  shapes. 
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I  found  Imadtli  of  nprmd  of  mora  impofi* 

•Mipf  than  ti  np;1li  from  front  to  ronr  in  securing 
stcadiaess.  and  the  best  fore  and  aft  aection 
was  one  tho  anterior  half  of  wliidi  wae  Hat, 
whilst  the  posterior  half  waa  onrved.  Vide 
Fig.  4. 


Here,  again,  the  tail  that  gave  the  steadiest 
flights  gi»v«  the  wont  .aiil^e  of  fall— -the  up- 
turned end  aoted.  prohalblj,  motie  or  l«aa  aa  * 

drag. 

When  experimenting  with  toik  I  foimd  that 
a  big  tail,  well  turned  «p,  would  always  give  j 


ing  from  a  borisontel  conne.   ITie  eonstiMit 

rnniUHtioli  of  st.'aily  fliVlif    witli  a  liad 

seems  to  suggttst  that  an  increase  of  safety  in 
dynaniie  flight  depends  on  inorenring  the  pro- 
port  ion  of  power  to  weight  in  the  motor.  Bnt 
for  the  present,  and  for  some  time  to  come, 
aafotj  will  depend  chiefly  on  the  skill  of  the 
ai>ronaut.  and  the  ooostnictkMial  Btrength  of 
the  machine. 

In  endeavouring  to  obtain  a  greater  steady- 
ing poww  with  less  vpwnrd  anfi^  of  the  tail,  it 
«:tnick  me  that  I  might  utili  o  tli.-  downward 
current  of  air  at  the  posterior  edge  of  the  wing 
-^ppoaing  (he  air  to  ho  delieeted  downwards 
in  pa'i<iing  the  winp.  a-  in  Fi^.  Tt. 

I,  therefore,  made  a  glider  with  a  good  lift- 
ing section  of  the  wings,  namely,  a  dioidnr 
ourra  in  tlit<  fore  aft  direction,  while  re- 
maining straight  transversely — like  a  sli(-<>  from 
the  top  of  a  horizontal  cylindei^-aad  att-ached 
to  \%  ft  tail,  onrred  like  tho  wingB.  oidj  with 


steuily  lltght,  though  the  angle  of  fall  niiglit 
not  be  good.   It  also  allowed  of  »  wide  range 

t»t  poHition  for  thf^  cenfn-  of  gravity  in  a  fore 
and  aft  direction.  A  glider  ao  made,  with  the 
centre  of  gntvity  aboat  one-third  of  the  wing- 
breadth  from  the  front  o<lge  would  glide  fairly 
well.  Cloeer  to  the  front  edge  it  did  bettor 
but  required  to  be  thrown  with  greater  speed. 

I  then  placed  the  centre  of  grarity  in  front 
of  the  front  edge  of  the  wings.  The  glider 
would  not  glide  by  its  own  weight  at  all,  but  if 
thrust  vigorously  forward  would  sail  across  the 
room  almoHt  lioH/.ontally  ami  vi-rv  stcadilv, 
but  it*  counse  began  to  iiuxk  towortL  the  cuil, 
and  if  tried  where  there  was  enough  space, 
would  finally  fait  on  its  head.  Evidently  a 
sufficient  speed  would  cmue  such  downward 
preasore  on  the  taO,  and  soeh  upward  pre>^sure 
on  the  wings,  that,  to  balance  theMt  pressures, 
the  centre  of  gravitv  would  havo  to  h«»  in  front 
of  the  wings.  Gre^iter  speed  did  not  make  it 
mount  upwartls,  but  allowed  the  j^ider  still  to 
«iail  hori/.antally,  proviilcd  the  ct  ntreoff  gravity 
were  ploci'd  »ufficiently  forward. 

This  experiment  suggests  that  in  a  motor- 
propelled  nuichine  there  should  be  some 
arrangeniMit  by  which  the  aeronaut,  during 
flight,  oouM  alter  his  position  titrough  u  con- 
sidentble  distance  in  a  fore  an<l  aft  direction, 
in  onler  to  allow  him  to  use  different  »;pe  .]-, — 
exceeding  "  soaring  Mpoed  "—without  depart- 


the  hollow  side  upwards,  so  that  the  leading 
edge  of  tho  tail  was  vertically  henenth  tho 
1 1  ar  edge  of  the  win9»  and  olose  to  it,  as  in 

Fig.  6. 

This  glider  flew  steadily  with  the  tafl  set  nt 

a  smaller  upward  angle  than  I  found  necessary 
wlien  I  ippli.  d  the  tail  with  its  front  edge  con- 
uiiuuu-^  with  the  back  edge  of  the  wings  as  in 
the  dotted  line  in  Fig.  0.  1%«  improvement 
of  the  angle  of  fall  was.  unfortunately,  not  so 


marimd  as  the  reduction  in  the  ani^o  of  the 

tail  led  nn-  to  hope. 

I  then  mudu  a  glider  on  the  same  principle, 
but  with  the  transvene  spread  of  the  tail  equal 
to  that  of  the  wingn,  but  a  good  deal  shmter 
from  front  to  rear — being  about  two-fifths  of 
the  width  of  the  wings  from  front  to  rear. 
Vide  Fig.  7. 

The  tail  was  attached  to  the  wings  both  at 
the  centre  and  ends. 

This  model  glided  very  stamfily  and  nt  n  vwy 
ftood  nn'^le,  but  it  was  very  light  for  its  sur- 
I  face,  spreading,  as  it  did«  31^  square  inches  of 
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wingHSurfaoe  to  only  about  7-8th8  of  an 
onnoe  weight,  or  at  the  t»te  of  about  four 

ouncpg  to  the  square  foot,  niid  T  hiivo  always 
found  that  the  lighter  a  model  is,  the  flatter 


is  its  angle  of  fall,  due  to  wing  edges  and 
framing  generally  giving  less  proportionate  re- 
mRtamm  at  lowtr  qieadB. 

About  the  flame  timo  I  trird  a  new  aeotion 
without  a  aapaiate  tail  at  ail.  This  waa»  aa 


usual,  straight  transversely,  but  ctin-cd  into 
an  S  in  the  fore  and  aft  direction.  Each  half 
van  bent  to  tbft  an  of  a  circle,  having  the 
Iipight  of  nrp  equal  tn  a  twolftli  of  the  length 
of  chord.  The  front  half  had  the  concavity 
benaatfa.  tlie  rear  ImU  having  the  ooovene  aide 
downwards  as  in  Fjg.  8. 

With  this  section  T  thought  it  posflible  that 
some  lilting  effect  would  be  obtained  from  the 
anterior  three-quarter  of  the  entfaoe,  A  B  in 
the  Fig.,  and  that  the  pi.st«»rior  quarter,  B  C 
in  the  Fig.,  would  act  as  a  atea4y>ng  surface,  or 
tail  only. 

The  dimenaioiia  were  aa  MUnM: — 

Spread  IS  ina.  Total  width  ^  ina. 
Supporting  8urfaQe=}  (8^  x  18)=alMQt  47 
tq.  ina. 

Waigiit  8  OBB.— or  about  6  oae.  to  the  eq.  foot. 

Tllla  was  also  steady,  and  flew  at  a  fair  angle 

— bettor  than  I  had  yet  obt^iiried  with  any 
glider  except  that  shown  in  Fig.  7.    I  added 


,  a  weight  of  lead,  which  hnM^ght  it  19  to  the 

proportion  of  1  lb.  to  the  square  foot,  and 
tlirew  it  out  of  doors.  The  iiight  was  fairly 
steady,  but  with  a  small  and  quite  slow  roddng 
motion,  and  it  fell  at  an  angle  of  about  one 
in  five.  It  struck  tho  groimd  with  OM  wing 
before  the  other  and  broke. 

Ita  gpod  an^ie-^or  I  lind  one  in  &w  ia  good 
for  a  small,  and  1  fear  roughl^-niade.  model, 
when  heavily  weighted — ^probably  due  to  ita 
considerable  spread  in  comparison  to  width  of 
wing,  and  ita  stability,  like  that  of  tho  model 
^hown  in  Fig.  7,  due,  in  part  at  least,  to  the 
faot  that  eveiy  port  of  tLe  wing  had  its  own 
bit  «f  taU  to  ateady  it.  I  have  genenJly 
found  long  narrow  wings  more  difficult  to 
balance  than  short  and  wide  ones,  and  1  think 
that,  in  my  ezperimanla  at  least,  part  of  that 
difficulty  waa  due  to  the  greater  flexibility  of 
the  long  and  narrow  wing,  which  allowed  a 
great  part  of  the  outer  end  of  the  wing  to 
begin  to  Ufnet  hafora  at  f etb  the  ateadying 
intlupncc  of  the  tail. 

To  recapitulate,   I  had  found  that,  with 
wiugH  i»traight  transversely,  a  circular  curve  in 
the  fore  and  aft  aeotion—*'  c^indrieal "  winge 
in  fact — garo  a  h<«tter  angle  of  fall  thnn  tho 
:  other  shapes  tried,  but  had  a  strong  tendency 
I  to  plunge  or  pitoh  forwaid*  wfaioh  waa  best 
corrected  by  a  tail  extending  transversely  the 
whole  length  of  the  wings  and  attached  as 
ri^dly  at  the  ends  as  the  oentro.    It  did  not 
require  to  be  as  widB>-fo»  and  aft^-as  the 
wingniy  nor  was  it  necossarj'  to  givo  it  lus  deep 
»  curvature  as  the  wing,  and  it  seemed  to  give 
a  mther  better  aa^e  of  foil,  and  oertainly  did 
not  require  to  be  turned  up  so  much,  when 
its  front  edgo  was  just  below  the  back  edge 
of  the  wings,  than  when  in  prdongatiim  of  the 
I  back  edge  as  in  the  S  shaped  section  (whioh 
I  went  best  when  the  rear  quarter  had  been 
I  flattened  a  little  as  in  the  dotted  line  in  Fig.  8). 
I  Hie  beet  ourrators  of  the  tafl  waa  found  to  be 
flat  neivr  the  front  edge  and  curved  beliind. 
In  duninishing  the  spread  of  tlie  tail  trans- 
fonely,  it  had  to  bo  inereaaed  in  length  from 
front  to  rear,  and  toned  up  at  a  greater  angle 
— which  increa-'w!  the  angle  of  fall  owing  to  its 

(greater  drift  in  proportion  to  ite  deprMaing.  or 
steadying  power. 
I      With  regard  to  the  tlj  nry*  that  the  air,  in 
j  passing  the  wing,  follows  the  surface  exactly. 
;  and,  striking  the  fnwt  edge  with  a  relatively 
horizontal  motion,  leftToa  the  rear  edge  with 
A  relatively  downward  motion,  mrid  thnn  tends 
to  lift  the  wing,  as  in  Fig.  6— thLs  exploiuitiou 
does  not  seem  to  apply  to  the  S  sectien  men" 
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tioQAd  above,  vid«  Vig.  d—aad  yet  tliis  seetion  j  cl  soinelhiiig  to  «ORMpoad  with  tlM  hole  Js  tha 

ondoubtedlj  lifts,  arnl  lifts  wr!!,  and  La"  fho      top  r>f  a  parachute. 

adviuitage  of  having  no  teadency  to  pluii^^e.        I  took  the  glider  that  rocked  bo  persistentiy 


If  a  surfao©  of  this  fonn  in  tiimo<l  upMdo 
down,  OS  in  Fig.  10 — when,  aocording  to  the 
theory  meatioaed  above,  it  ought  to  lift,  as 
the  air  atriUng  boriaoiitallj,  end  loUowiiig  tho 


and  cut  .i  wivl^c  or  V  out  of  llio  back  odgrt  of 
the  wing-surfaco  in  tho  centre — mdc  Fig.  li- 
te allev  the  eomptewed  air.  if  seoh  there  were, 
to  aaoepe. 


surface,  <ihould  leave  it  with  a  downward  trend 
— Ht  not  only  does  not  lift,  but  it  is  certainly 
preued  foieibly  downwards. 

(The  air  eunoata  represented  in  Figs.  5,  9, 
and  in.  am  Kupposed  to  foUow  the  surface 
parallel  to  it.) 

My  "  cylindrical  "  wings  did  not  all  behave 
alike.  I  probably  mado  thorn  badly,  and  tho 
Bezibtlity  may  have  diffeitsd  in  different  modeb, 
so  that  I  cannot  say  what  shape  they  took 
under  pr  :re.  At  any  rate.  I  often — but  niV 
alwaya— found  that  they  rocked  with  varying 
noleaoe  fram  side  to  lode.  as  I  mentioned  in 
my  luiit  paper. 

I  hud  one  the  othor  'liy  which  did  nothing 
tut  rock.  Not  only  did  tiio  wing-tipt»  alter- 
nately move  up  and  down*  bat  the  whide  ^ider 
ut  tho  «iame  time  o>)Citlatc>d  from  suli  to  .siile. 
I  mado  quite  huro  that,  in  tiiu>  uiodvl,  pruiivnt- 
ing  the  wtugb  to  the  air  at  a  flatter  aDgfe  did 
no  good  at  all  in  preventing  this  rooking, 
althougli  it  crrtainly  diminished  it. 

xVll  the  gliders*  lluit  rock»xl  m  lliit»  way  gave 
tho  impression  that  they  were  "  spilling  tliu 
wind"  from  under  the  wings — that  is.  that*  fom- 
prusscd  air  had  gathered  in  the  hollow  of  tho 
wing,  and  that  this  airesoBped.  first  at  one  end 
ill  tlu>  winL:;->urr.ic«  and  tht-n  at  the  other.  It 
reminded  mo  of  the  roddui^  of  a  paracbate  in 
descant,  and  ationgly  suggeiitod  the  nsoeasitf 


TTie  result  was  wonderftil.  The  rooking  en- 
tirely ceased,  and  I  secured  steady  ^^idee,  both 
in  and  out  of  doors,  with  that  gUder  aa  long 
as  the  wingff  retained  any  ^pptoooih  to  Qrm- 
motry. 

This  reenlt  intonsted  me  very  much,  especi- 
ally with  referenoe  to  die  sliBfe  of  the  wing  in 

.  ,  i  


.1 

9^  II 


soaring  birds.  Thoso  birds'  win<is  have  a 
negative  un^e  near  the  h<Hiy.  nnd  aumetimett. 
especially    in    the    long-wingod    fairds»  a 


dimiuislioil  width,  its  in  Prof<'>sor  Pt^'tiigrew'^ 
hgure  of  the  wing  of  Uio  albairwM — which  i» 
mofle  or  loss  liJte  that  sImwa  in  Fig.  13. 
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Both  <]ie  negative  angle  and  the  diminished 
widtli  would  allow  of  the  escape  of  compressed 
air  near  the  body,  exat'tly  m  the  V-shaped  cut 
in  my  inodeb,  and,  on  the  principle  of  equal 
and  oppooito  nactions.  lJi«  «wape  of  air  at  that 
point  would  havo  llm  n  7-3,-  valuable  efTcHjt  of 
driving  the  thickest  jportioa  of  the  wing 
forward  timmgh  tEe  air,  that  making  full  use 
of  the  downward  curve  at  tho  fhmt  of  tliat 
portion  of  the  wing. 

The  fact  of  tlto  wing-arm,  botween  the 
•Ibow  and  the  wrist,  alwajra  pointiiig  forwaidf 
would  as^sisl  in  directing  the  air  towarda  the 
back  edge  of  the  wing  near  the  body. 

If  therBforo*  made  two  iww  models,  one 
iiaviag  wingB  almped  like  a  aeotioit  of  a  hori- 


( 


.... 

SQitttal  ojiinder,  and  the  other  having  triags  of 

(he  same  whapp,  but  cut  in  two  at  the  centre, 
and  each  half  attached  to  the  body  with  a  for- 
ward indinatioo.  vide  Figs.  13  and  14. 

Thp«!e  two  models  were  the  same  in  weight 
and  area  of  both  wings  and  tail,  but  the  tail  of 
the  second,  Fig.  U  (No.  2).  did  not  get  the 
full  effect  of  the  down  draft  from  the  hack 
edge  of  the  winp<?  a-s  well  as  in  the  other,  Fi<.'. 
13  (No.  1),  owing  to  the  forward  inclinatiuu  oi 
the 


I  expected  greater  steadiness  and  a  better 
ungle  with  No.  2  than  with  No.  1 — but  1  didn't 
get  it. 

At  finit  No.  2  soeme<l  a  little  the  best,  but 
when  I  cut  a  V  in  the  back  of  the  wings  uf 
No.  1.  it  distinctly  hvat  No.  2,  both  in  stcadi- 
nesa  and-  angle  of  fall. 

The  explanation  lay  in  the  fact  that  I  was 
letting  the  air  escape  too  oatnlj,  so  that  lean 


compression  took  plaoo,  and  there  was  not 

stiflicient  support. 

ThiR  model  (Fig.  M)  did  distinctly  better 
when  I  ^vo  the  wings  a  slight  dihedral  angle. 
Hie  air,  ooming  in  eo  eaeily  from  the  wuig 

encVi  wa.s  gi%'en  a  dow;iwarfl  tnnfl  hv  fhfi 
dihedral  angle,  and  so  did  a  little  work.  Evi- 
dently if  the  wing^  were  not  only  curved  from 
front  to  rear,  btift  also  from  ends  to  centre,  as 
in  Fig.  15,  with  an  escape  beliind  the  centre,  a 
muoh  better  lift  would  be  obtained  without 
inorearing  the  drilk.  Iliia  shape  ii.  i&  fact, 
that  of  tl  r  luU's  wing,  and  more  or  iea»  of  aU 
soaring  birds. 

A.  model  in  this  shape  involved  the  diffietdty 
of  making  a  wing  with  a  double  curve,  a 
difficulty  which,  so  far,  ha.s  n\ther  defeated  me. 
I  have,  however,  made  several  models,  some  of 
wtiieli  haw,  wiMm  new.  iown  fairly  well.  The 
first  one?  I  made  bore  out  the  theory,  but  a 
second,  with  the  wings  pointing  forward  loan 
than  the  iSnt,  thai  im,  one  in  which  tho  two 


wings  were  more  nearly  in  a  straight  line 
tnimven,ely,  did  better,  and  I  got  my  best 
re  lit  ,  when  I  no  longer  made  the  wings  point 
forward  at  all.  Tim  model  rocked  veiy  rapidly 
and  viohntly  mtil  I  had  cut  the  little  V  out 
of  the  back.  After  doing  so  I  got  from  it  the 
best  lligbUt  I  liave  ever  iiad.  It  often  flew 
from  n^  hand  tfll  it  atnidc  the  window  at  the 
(^^osite  end  of  a  Sl'fi.  room  with  a  total  fall 
of  3  or  1  feet. 

It4k  flight  oomniimc-cd  with  a  hwoop  down* 
wards  at  a  oonsidefable  angle,  so  that  I  esti- 
miited  I^,  mgle  of  fall  for  the  last  15  feet  as 
somotimob  no  more  than  one  in  tea.  This 
model  was  only  7  ins.  aorosa  the  wings. 

These  glidi  rs  were  difhcult  to  balance. 
Wlien  tlii  y  tlew  w<  ll  and  straight  indoors  they 
did  ub  well  out  uf  doom  in  a  light  breeao. 
When  the  hreene  is  strong  tboro  Is  generally 
a  downward  trend  over  the  ^TtM*  r  part,  of  my 
gttidun.   It  is  a  small  g^en  with  two  high 
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treen  in  front  of  the  huiiHo,  the  branches  of 
which  dofloft  tliiT  wind  downwards  I  havi' 
oonfinued  tuu  tact  of  this  general  duwuwttjxl 
tvMid  bj  watohing  the  aMMnmieiite  of  tobaooo 
SDloItf^  over  different  part  >  of  the  garden. 

liiduorii,  the«e  model:*  with  doubloHnurtred 
wingB  often  Heir  stnught  from  my  hand,  and 
swoojkhI  till  tht»y  Imd.  so  to  speak,  '*  got  into 
tbeir  stride,"  when,  without  apparent  caote, 
tlMj^  ioddenljr  upset,  or  sometimM  onlj 
partial^  tniMd  over,  and  comnionoed  a  new 
«woop  in  a  now  direction.  Th©  upset  was 
usually  to  tile  ^^aiuo  side  time  after  time,  and 
often  I  coold  only  makn  than  fly  daeentty  liy 
bending  the  wings  till  they  wore  so  iin^m- 
metricai  that  they  ou^t  to  have  upset  at  ouoe. 

I  found  out  at  laat,  in  ono  model,  that  one 
of  tfao  wiaglk  WflB  a  littio  woak  at  it!>  junction 
vitb  bod|yi  and  that  wiii>n  both  wings  ap- 
poand  to  tbo  oyo  to  bo  quite  synunetrioal.  a 
slight  pressure  undor  the  wings  would  onoM 
one  of  them  to  **  set  back "  eiightly,  and  it 
was  this  setting  bock  of  one  wing  when  under 
full  pressure  that  oauaed  the  sndden  iqnot  in 
the  middle  of  a  eteady  Si^hf. 

These  double-ounred  wui^  were  never  so 
stiff  as  the  eyiindrioal  onoa.  and  tiietr  falls  and 
collisions  with  fumitun  <  t.  ,  tended  to  bend 
down  the  outer  front  comeru  of  the  wiugii,  so 
that  in  flight  the  wing  ends  probably  tried  to 
plunge  or  pitch  forward,  and,  not  being  pre- 
vented by  the  tail  until  tliey  had  reached  the 
limit  of  their  flexibility,  brought  about  a  con- 
dition of  thingi  in  iriiiidi  the  wing-tips  had  a 
negative  angle  and  the  r^ntrtJ  luul  a  positive 
angle — a  condition  ol  things  the  opposite  of 
that  which  obtaina  with  the  birda,  II  the 
fli'xibility  of  the  two  win;:;^  -ivw  not  exactly  tlio 
same — and  I  don't  suppose  it  ever  was — one 
wing  wofdd  turn  down  more  than  the  other 
and  bring  about  a  rapid  n>votution  on  n  fOM 
aiui  aft  azia— a»  usually  happened. 

TUs  only  took  plaoe  when  the  wings  were 
under  full  pressure. 

I  tried  to  add  an  upward  curve  to  the  whole 
back  edge  of  Uie  wingii,  as  in  the  8  section 
glider,  but  with  a  double  ourre  to  negotiate  it 
was  not  ea!^y.  I  failed  to  get  any  really  good 
fli^^ta  with  such  an  arrangement,  either  in 
stoadinem  or  angle  of  Ml.  bat  it  oertainly 
eliminated  the  sudden  upset  in  the  middle  of  a 
steady  flight,  and  so  tended  to  o<»fim  my 
diagnoMM  of  the  oanM  of  anoh  npeet»  and 
the  steadiness  of  the  long,  narrow,  and  weak 
glider  with  the  S  section,  which  broke  after 
its  first  and  only  gUde  out  of  doors. 

In  tiying  different  kinds  of  tails  attached 
oTily  nt]  tlip  centre  with  the  double-cuned 
wings  with  the  central  opening  behind,  I  got 


I  the  beet  rasnltfl  fram  a  tail,  whoae  apnend  nnd 

length  were  equal  to  one  another,  and  a  little 
^  greater  tJiau  the  width,  fore  and  aft*  of  the 
1  winge.   Tlie  downward  air-etream  oanw  oliiei^ 

from  where  the  back  edges  were  cut  away  in 

the  centre,  so  the  tail  did  beet  when  oon- 

oentrated  there. 

1  find  that  my  rather  timid  suggeation,  in 

my  last  paper,  of  ueing  a  partially  adjuatnble 


front  rudder,  to  be  o{)erated  by  the  aeronaut 
during  flight  (and  which  was  so  timid  owing 
to  my  belief  that  It  was  quite  new.  and  would 
b<>  considered  dangerous  by  all  practical 
gliders),  had  already  been  left  behind  by  the 
Messrs.  Wright  before  I  had  thought  of  it. 
Now,  finding  a  movable  front  h  i-iz<  ntal  rudder 
has  been  proved  successful  in  a  full-sizr-d  man- 
carrying  machine.  I  am  altogether  an  advocate 
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of  making  adjustments  of  baLanoe  depend  en* 
tivelf  Ml  the  skill  «f  tlw  aBromni  in  using  suoh 
a  rudder— Iwi  I  wonid  still  hm  a  horiionta] 

fixed  tail. 

In  order  to  ooatrol  the  iendeney  of  »  oturved 
wing  to  pitch  forward,  howsvsr  deep  the  onira* 

tun^.  T  found  that  nil  that  waft  necossaty  WAS 
to  Inereik-iLi  the  angle  at  which  the  tail  was 
turned  up.   With  very  deep  cnrratupe  of  die 

profile,  and  no  front  horiznn'.il  r:fMir,  tlu^ 
tail  had  to  be  so  sharply  turned  up  that  it 
sdded  grenily  to  the  Teflistaaoe  of  the  glider, 
and  in  t  II  ;  acted  as  a  drag  as  well  as  a  true 
tail.  Tlie  addition  of  tlio  horizontal  rudder  in 
front  permitted  the  tail  to  be  turned  lees 
sharply  vp,  and  so  gave  a  hetter  angle  of  Ml 
when  onco  the  whole  glider  w  v  pmpcrly  ad- 
justed; but  it  also  gave  another  it^m  thai 
mi^t,  from  want  of  proper  adjustment,  pre- 
vent steady  fli^i* 

Hie  same  thinj^  miglit  be  rather  differently 
expressed  by  Haying  that  for  longitudinal 
stability  a  longitadinal  dihedial  saig^  is 
ne^^essary. 

Fig.  16  (1)  shows  the  general  shape  to  be 
followed,  and  (2),  (3),  (4).  and  (5)  the  diilsimit 
ways  of  following  it. 

The  front  rudder,  while  adding  to  the  drift, 
adds  at  tlie  siame  time  a  little  to  the  lift,  while 
tiie  upturned  tail  decreases  the  lift  while  add- 
inir  to  fho  ilrift  A  front  nidder  should,  there- 
fore. gi?d  tbti  b«>st  angle  of  fall,  but  in  practice 
the  tnmed-up  tail  alwajB  gave  the  steadiest 
fli^t.  I  have  once  persuaded  a  glider  to  sjxil 
fairly  well  with  a  front  rudder  only,  but  I 
failed  to  repeat  it.  With  a  tail  added  that 
was  so  slightly  t-umed  up  as  to  add  little  to  the 
drift,  and  to  Ix'  •^ln^s^o  iasuffirient  to  prevent 
pit<^ing»  a  front  rudder  acted  well. 

With  wings  of  the  *'oytindrieaI "  pattern- 
that  is,  straight  transversely  hut  curbed  fore 
and  aft — a  flap  at  the  rear  edge,  turned  slightly 
up.  would,  with  the  addition  of  a  front  rudder, 
be  all  that  would  he  nnjuired  to  ensure  longi- 
iudinal  stability.  This  would  1m<  lik.>  tyiv  S 
8eciion«  with  the  rear  curve  much  dmiiutsiicd. 
hnt  whh  its  foil  stahility  preesnred  by  the 
audition  of  a  front  rudder. 

With  my  double-curved  wings  I  did  not  get 
quite  sudi  deep  cttrvatiire  in  a  fore  and  aft 
direction  as  in  my  cylindrieal-^hapad  Wings. 
The  endeavour  to  get  a  curvature  from  root  to 
tip  tended  to  straighten  out  the  fore  and  aft 
section.  Iienoe  probably  the  oomparatiTO  weak- 
ness an  !  fl. 'nihility  of  these  wings  in  my  models. 

A  deep  tore  and  aft  curvature  in  small  paper 
wings  gives  great  rigidity,  and  in  targe  wings 
would  give  room  for  a  greater  strength  of  con- 
straotton  with  less  resistance  to  adrance  from 


i exposed  struts  and  stays  than  would  be  tho 
ease  with  a  slitter  earratnre.  bat  a  sBf^ 

I  curvature  gives  a  much  better  angle  of  fall 
than  a  deep  curvature.   The  lifting  power  of 

I  wings  has  to  be  considered  in  terms  of  eorew- 
thrust ;  that  is,  in  comparison  to  their  total 
drift  and  bead  resist anoe,  in  order  to  estimate 
the  angle  of  fall.  A  deeply-curved  wing  would, 
therafore.  he  had  exoept  for  the  posstbAity  it 
offers  of  strong  const  met  ion  without  so  much 
exposed  framework  as  would  be  neoessaiy  in  a 
wing  of  less  curvature,  and  whioh  wonld  detract 
from  the  goo<l  ([ualities  of  sodl  a  wing.  The 
best  wing  profile  will  he  n  compromise,  decided 
by  considerations  of  construction  and  strength 
cf  matenals. 

My  experiments  suggest  that  the  greater 
part  of  the  lift  of  a  curved  wing  is  doe  to  a 
slight  compression  of  tbo  air  m^hnr  the  wii^;. 
which  is  caused  by  the  inertia   of  the  air 

'  pnrtieles  in  contact  with  the  wing,  and  that 

I  of  the  underlying  strata  of  undisturbed  air. 

I  Vide  Fig.  S2. 

Tlie  air  passing  over  the  wing  is  thrown  up 
by  the  leading  portion,  and  creates  a  slight 
rarefaction  over  the  rear  portion,  and  this  is 
possibly  all  that  gives  a  ctured  wing  it«  tond- 

,  eney  to  pitch  forward.    A  wing-profile  wKich  I 

I  trietl.  which  had  the  highest  point  at  about  a 

I 

^y^.  ^ 

9^/7 

quarter  of  it  s  brividth  from  the  front  edge,  and 
t  he  back  three-quarters  of  which  was  a  straidil 
line,  vide  Fig.  17.  gave  less  lift,  bnt  also  had  a 
leas  inolinataon  to  pit'ch.  The  centre  of 
'  gravity  in  this  case  had  to  he  placed  further 
forward  than  in  the  case  of  a  wing  curved  to 
the  aro  of  a  eirola. 

T  pn'snni  'fiat  in  this  case  tlie  compression 
ot  the  air  did  not  extend  so  far  back  as  if  the 
durature  had  been  continnona  op  to  the  book 
edge,  as  air  could  oioapa  moie  easily  from 
under  the  flat  part. 

The  air  passing  over  the  top  of  »ucii  a  prutile 
would  create  the  same  pressnra  on  the  front 
part— but  owing  to  it«  greater  steepness  the 
pressure  would  act  more  as  drift  and  less  as 
downward  pressure  than  in  the  oireular  prafile 
— but  after  forming  a  flight  rarefaction  behind 
the  highest  point  would  probably  have  nearly 
reached  its  normal  pressure  again  before 
leading  the  back  edga.  and  thus  there  would 
be  much  less  tendency  to  pitch. 

When  the  wind  is  blowing  over  a  hill  (vide 


Digitizec  by  v^oogle 


6o 


THE  AERONAUTICAL  JOURNAL, 


[Juljf, 


Fig.  18).  I  hare  seen  birds  soaring  all  over  the 
windvrard  side,  and  above  tho  crest,  and  also, 
at  a  greater  altitude,  even  behind  the  crest. 
From  watching  the  movements  of  tiw  golla 
following  a  ship,  and  from  iho  phenomenon 
shown  in  Fig.  18,  I  have  always  supposed  the 


dww  a  greater  area  <tf  larefaetUm  tiiaii  iff  the 

profile  ended  (as  in  Fig.  17)  in  a  ."itraight  line, 
xois  form  might  then  be  theoretically  con- 
sidered the  best  for  the  upper  saifMse  ef  a 
wing,  giving  fuir  stability  and  a  good  liffli^ 
power  without  unduly  increasing  the  drift. 


crset  cl  the  wave  of  wind  pmmitig  over  any 
obstacle  to  be  a  little  beyond  tbe  highett  point 
of  that  whiob  caoaed  the  wnn.   Umbb  oon- 


fitdr>nitions  Ifad  nio  to  suppose  that  wind  blow- 
ing over  a  convux  Murface  follows  some  such 
path  as  that  Amn  in  Fig.  19.  (Hie  amws 
nrp  so  drawn  ixh  to  exaggerate  tho  b«»hn^*^onr  of 
the  air  current*.)  This  would  cause  00m- 
pffeaaiott  in  frant  and  Tarefketion  behind,  and 
if  the  profile  was  curvod  lik»>  the  arc  of  a  circle, 
the  lift  behind  would  not  greatly  exceed  the 


depieeaion  and  the  total  effect^  thoi^  con- 
tributing a  littk  to  the  lift,  would  tend  ehiefly 
to  upset  the  wtttg.  With  a  steeper  slope  in 
front  and  a  longer  one  bt^hind,  a,«i  in  a  parabolic 
profile  (Fig.  20),  uvi-n  tliongli  then'  uuglit  still 
be  the  same  proportion  of  power  between  th<* 
|jt-,.^si!r..  in  front  und  tho  rarefaction  b<^hind, 
the  ^itiaayir^  in  front  would  have  less  surface 
to  act  on,  and  iie  effeot  would  be  more  fett  as 
resistance  and  less  as  dpprr<ision,  wliilc  tlif 
rarefaction  behind  would  act  more  as  lift  and 
less  as  drift,  and  would  also  act  over  a  larger 
portion  of  tho  surface.  The  continuous  ciun'a- 
ture  of  the  back  part  of  the  wing  would  pro- 


The  air  passing  under  a  concave  surface  ap- 
peals, from  ecpBrinents  oanied  out  bf  Phillipa, 

Harprave,  and  Merrill,  and,  perliaps,  others,  to 
have  a  tendenoy  when  the  curvature  of  the 
swf see  is  soAoientlf  pronounoed,  to  tnm  orw, 
!ikt>  a  breaking  wave,  and  form  a  TOrtSK.  M  in 
A  ig.  21.  It  does  not  take  much  to  cause  an  nir 
ounvnt  to  do  tliis,  and  even  when  it  has  most 
the  effect  of  a  steady  stream,  we  sbonid 
probjibly  find,  if  wo  could  follow  its  eoone, 
tl'at  it  was  full  of  swirls  and  eddies. 


I  once  blow  tobacco  smoke  across  a  thin 
sheet  of  sunlight,  coming  throng  a  slni^t 
crack  in  the  door  of  a  mountain  but  in  Rwitzer- 
hwd,  and  so  obtained  a  section  of  the  air 
cunents.  and  it  showed  a  most  intnonte 
pattern  of  whirls  and  cnrl-s. 

The  air  passing  under  the  front  edge  would 
probably  cause  a  sli^  nmefaotion  immediately 
behind  it,  and  that  rarefaction  might  be  main- 
tained owing  to  the  inertia  of  the  particles  of 
the  compressed  part  beyond,  but  tliere  would 
undoubtedly  be  a  compressed  part  beyond,  and 
the  more  the  back  part  of  the  wing  r-Mnrd 
down,  tho  nearer  to  the  back  edge  of  the  wing 
would  the  arc*  of  oompression  rsndi ;  hot  at 
the  same  time  the  drift  would  bo  ineiva-s.'d 
owing  to  the  pressure  eveiywhere  acting  in  a 
direction  normal  to  the  suifece  of  the  wing. 
Tlie  nirefaction  and  compression  would  be  the 
same  under  the  wing  if  we  consider  tho  currents 
to  foOow  the  suifaoe  instead  of  formiug  eddien 
—and  in  a  wing  of  slight  curvature  we  should 
probably  get  a  truer  idea  of  their  aetion  by 
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oonrideriug  tbem  as  doing  so.  Hm  ineirtuk  of 

the  air  particles  would  cause  the  air  currents 
not  to  chango  it»  direction  until  it  had  got  a 
little  beyond  the  obstacle  which  caused  the 
duMgiB,  as  is  the  case  with  the 
ofWAhiU.  Vide  Fig.  22. 


Ihe  •te«per  tbe  frant  poitian  of  the  wing- 
ctirre  the  greater  would  be  the  rarefaction 
behind  it,  thus  ^^iminuthing  the  lift,  and  adding 
to  (h«  drift. 

Tliis  con.sJdenif ion  sufy^osts  tliut  tho  arc  of 
n  cirde  would  be  a  better  form  of  curvature 
for  the  imder  surface  of  a  wing  than  a  parabolic 

prntilo. 

When  once  the  compression  had  com- 
menoed,  the  constantly  and  evenly  ctunring  8ur< 
faoe  wwdd  keep  up  tiio  oominoMimi  to  a  point 

aa  close  to  the  back  vdgr-  is  the  decma-sing 
inertia  of  the  underlying  strata  would  allow. 

Evidently  whon  the  oomtofe  of  wing  is 
nilllcient  to  bring  aboat  tiio  pertial  rarefaction 

flbove  the  win^  and  compression  bolow  it,  any 
further  increase  in  the  height  of  aro  would  add 


to  the  drift  in  greater  proportion  than  to  the 
lift,  flO  that  a  deep  curvature,  while  adding  to 
the  total  lift  at  a  givt>n  speed,  woiUd  deonase 
t.  when  considered  in  terms  of  drift. 

These  eoasideiiitioin  lead  to  a  wing  eeetion 
parabolic  above  and  circular  below,  as  in  Fig. 
23.  and  is  not  thin  very  Ulra  the  oamtare  that 
the  bird's  wing  haeP 


doee  to  the  body  tiie  downward  ovrvature 

of  the  under  surface  of  the  wing  in  front  may 
be  sharper,  as  in  Fig.  24,  as  it  is  suppUed  with 
compressed  air  from  the  more  distant  parts  of 
the  fonrard-pomtiiig  wing. 


The  Motions  ahown  in  Fifgk  S8  and  34  would 

allow  of  a  good  many  structural  complications 
being  completely  enclosed  within  the  wing, 
thw  adding  greatly  to  it«  strength,  and  so 
permitting  a  considerable  diminution  of  the 
exposed  "itnitF!  and  stays,  which  add  eo  miidi 
to  the  head  reawtance  <^  gliding  mAchinea. 


Messrs,  Uroombridge  and 
South* s  Exhibition  of  Aero- 
nautical  Apparatus, 


This  eathibition,  which  wiis  hedd  at  69, 
Result  Stm^t  from  April  27tli  to  May  2nd, 
1  'i03,  was  of  a  private  character,  aod  dealt 
with  tiie  aBronautioal  inTentioni  of  Hb*. 
Chaiiet  Gfoomhtk^ 

Tlie  follnwin;^  in  &  deaortpttoik  of  the  Tari* 
ous  cixhibit8: 

1.  Model  of  a  proposed  aerial  navigator, 
conatrueted  upon,  a  acale  of  one  inoli  to  a 

foot :  tlio  full  size  machine  being  about  80 
feet  in  longrtli  by  60  feet  in  breadth.  Tlie 
general  principle  of  construction  is  an 
arrangement  of  superpoeed  aeroplanes,  both 
ill  front,  and  in  rear  of  the  propellers,  with  a 
larger  one  surmounting  the  whole  machine. 
The  propellers  (eik  In  ntimber)  axe  adjusted 
three  on  each  side  of  the  framework  body 
of  the  machine,  ench  pair  beincr  driven  by  a 
20-hor8e  power  internal  combustion  engiuou 
The  total  proposed  force  being  60-hone 
power.  The  maobine  is  fitted  with  four 
ground  wheela. 

2.  Model  of  Mr.  Groombridge  s  new  pro- 
peller for  aSronautioal  purpoaea,  mounted 

upon  a  Rtand  and  capable  of  bein«r  worked 
by  hand,  so  as  to  show  the  action  of  tho 
vanea  The  general  oonatmetion  of  the  new 
propeller  consiateof  »  main  or  driven  central 
sliait,  which  forms  an  axia  within  a  nxt- 
angle,  tho  two  vertical  sidee  of  which  form 
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the  axes  etrrpsa^  tlid  Taaea  In  the  dnvinjr 

stroke  the  rnnos  ertepfl  oMt^v  irH^,  beyond 
the  rectangle,  while  tUey  return,  erltri^^^is©  or 
featihered  within  it.  During  the  prop^llin^ 
8troke,  the  v)iue«  become  fttniined  back- 
wards, iipiinHt  n^isfaiico  of  spnnpB,  and 
Ub  tlie  vaneH  yield  t^o  the  air,  the  air  remains 
practically  unmoved,  aad  thus  becomen  an 
inert,  or  ^>V\<\  fvilmim  n^inst  whiili  tJ»e 
vanes  preea  As  the  yane«  come  into  ac^tion 
thej  anume  a  Tertioal  position,  while  at  the 
completion  of  the  stroke  they  automAitcally 
feather.  Tlie  propelling  stroki"'  is  effected 
upon  a  lon^  or  extending  radiuB,  the 
fcttthering:  upon  a  thorter  one.  "Hie  main 
central  shaft  r»irric«  opposite  to  ettch  other 
two  seta  of  ranee^  so  that  one  set  i»  ]>ro- 
pdltng,  while  the  olher  ie  feathered,  pro- 
pulaion  heing  continuous 

3.  '^Tir  half  of  tlif  new  pn»]H']lfr  con- 
structed witii  tliree  vunea  of  large  size, 
which  would  be  Mdtable  for  use  in  a  fuU-aiM 
machine.  Ting  wa«  constructed  Iqr  Mr. 
Patric  k  Y.  Alexander,  and  at  lits  e3tpc'nse.  at 
Batiieitstou,  and  kindly  presented  by  him  to 
Mr.  Groombridge. 

4.  A  small  vane  of  the  new  proj)eI'er 
fitted  in  bearings  with  a  convenient  hanrlle. 
to  enable  the  visitors  to  test  by  hand  the 
great  resistance  offered  1^  the  air  to  the 
▼aue  when  in.  action. 

5.  n\roe  vanee  of  the  new  propeller  of 
a  larger  size  titted  in  bearings  with  con- 
venient handle  for  eame  purpoae  aa  the  pre 

ceodinpT. 

6.  Model  of  new  method  of  steering.  A 
feature  in  this  method  of  steering,  is  the 
rapidity  and  ease  with  which  the  guiding 
▼ane  can  be  clianged  from  a  pnRsive  to  an 
actiTe  atate.  lu  a  passive  state  its  un- 
obtruatTeoeei  is  very  apparent^  aa  when  tiie 
machine  is  renting  upon  the  ^rround  the 
wind  from  any  direction  would  have  but  a 
minimum  effect  upon  it,  wliile  in  the  active 
poaition  it  causee  the  macliine  to  feel  itH 
guidintr  influence  in  any  desired  dirertion  . 
it  can  also  be  so  adjusted  as  to  utilize  the 
force  of  the  wind  blowing  at  any  angle. 


7.  Model  of  another  new  propeller,  hawiid 
upon  the  same  ytrinciple  as  deRerilx"d  in  No. 
2,  tliat  is,  tlte  straining  of  the  vane  liiu  k- 
warda  against  the  reaiatance  of  a  spring : 
but  in  which  tlie  vanes  are  differently  con- 
structed, adjusted,  feathered,  and  worked 
by  very  different  mei-liHuihiii. 

8.  Two  Tanea  of  this  pro{>oHed  new  pro- 
]>dller  mounted  in  a  frame  so  that  thev  can 
l>e  conveniently  worked  by  hand,  their 
action  explained,  and  the  backward  strain- 
ing of  the  Tanea  by  the  air  demoutrated  by 
the  operator. 
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nected  with  Aeronautics  has  besn  wpmitBf 
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7763.  April  3.  D^md  Hayt^ock  akd  Bichard 
ARTnrit  H  <  Yi  n,  K.  Self-lifting  Flying  Machine 
(without  a  Balloon). 

7969.  April  6.  Axton  Weczsra  and  Levu 
Waue  BaosmnaA.  Improvementa  In  Flying 
Machinea. 
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be  used  for  Flying  Exercises. 
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with. 
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Machines. 
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provements in  Aerial  Machines, 
13075.    June  11.     Gkubuk   Clout.   A  Me- 

ohankml  Alr-ghlp. 
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OF 


The  opening  meetiTT?  of  the  Thirly- 
aintli  SmsIoq  of  the  Aeronautical  Society  of 
Qlttftt  Biiteia  niU  be  held  at  the  Society 
«l  Axka,  John  Street,  Adelphi,  early  in 
December. 

On  this  occasion  the  report  of  the  recent 
International  Kite  Conipetition  will  be  read, 
the  uttlienatical  portion  being  prepared 
by  ProfeeBor  0.  V.  Boye,  P.B.B.,  Pieeideni 
of  the  Mathematical  and  Physical  Section 
Bxitish  ABSEOciatioa,  and  the  descriptive 


portion  by  Mr.  Eric  Stuart  Brucey  M.A. 
Ozon. 

The  oihtr  unoigemeiits  of  the  meeting 
inll  be  duly  eimoiineed. 


TH£  LIBRARY. 
Arrangcmentg  arp  being  made  for  the 
Library  of  the  Society  to  be  open  to 
members  at  stated  times  early  in  the  new 
year,  and  Ml  partwulars  as  lo  sneh  timei 
wOl  be  duly  announced. 

£BIO  STUART  BRUCE, 

Honorary  Secretary. 


BXCBLSIORI 


Excelsior  is  the  cry  of  the  Twentieth 
Century.  This  is  evident,  not  only  from 
the  columns  devoted  to  aeronautics  in 
newspapers  and  jonmale*  but  from  the 
bet  that  aeronautical  iUoeion  and  dis> 
cession  is  wtnding  its  way  so  widely 
into  the  addresses  and  transactiotis  of  the 
meetings  of  the  British  Association  for  the 
adwnoement  of  sefenee.  At  the  leoent 
nieetmg  of  the  Aesoehtion  at  Sonthport  no 
less  than  three  Presidents  of  different  sec* 
tiona  of  the  great  parliament  of  science 
made  graceful  aUosion  to  the  work  of  the 
late  Mr.  James  Olaisher,  "the  intrepid 
eiplorer  of  the  upper  air:  tiie  Keekor  of 
meteorologist?,"  as  Dr.  Shaw,  the  President 
of  the  Snbsection  of  Astronomy  and  Meteor- 
ology, so  fitly  described  him.  The  connec- 
tion between  adraoaiities  and  meteoioiogy 
was,  indeed,  emphaeiaed  in  Dr.  Shaw's 
lucid  and  suggestive  dif  course.  Most  especi- 
ally did  he  call  attention  to  the  valuable 
work  of  Professor  Hergesell  in  the  organisa- 
tion of  the  intemationai  inTeetigation  of  Ae 
upper  air  by  balloons  and  kites.  It  is  in 
his  opinion  a  department  whtob  offers  a 
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most  promiaog  field  for  future  meteor- 
Ologimi  efforts.  "  It  nmy  very  well  be  that 
obgorvntions  on  the  surface  will  never  tell 
us  onoiK.'h  to  establisli  a  metoorological 
enuiy  iliatwill  be  subject  to  matliematiuul 
treatment.  It  maj  be  that  we  can  only 
acquire  a  knowledge  of  tlic  general  circula- 
tion of  the  atmospbere  by  tbe  study  of  tlio 
upper  air,  and  muat  wait  until  Professor 
Hergesell  has  carried  his  international 
organisation  so  Ux  ttutt  we  oan  form  aonie 
working  idea  therefeom  of  general  meteor* 
ological  processes." 

In  tbe  Astronomical  and  Mr-tporological 
Department  of  Section  A,  the  subjects  of 
kites  and  ballons  sondes  were  expounded 
by  ibe  meet  tiiorougbly  repreaantaliTe 
anthoritiefl— Mr.  W.  H.  Dines,  Firafeeeor  H. 
Heigeeell,  and  Mr.  A.  Lawrence  Rotch.  It 
was  pointed  out  by  Mr.  Dines  tbat  tbe  novel 
means  of  rosearcb  afforded  by  Hying  kites 
from  steamers  was  not  free  from  many 
dlffienltfee.  Bomeof  these  originated  from 
the  atmospherical  conditions,  some  finmi 
want  of  sufficient  speed  in  tbe  steamer, 
others  from  tbe  structure  of  the  kite.  \Vitli 
a  speed  of  12  knots  kites  have  been  raised  to 
6,600  feet,  bat  with  a  speed  of  only  eight 
niles  tbe  elevation  was  lestrietsd  to  8,000 
feet.  Strong  and  steady  winds,  and  suffi- 
cient sfCid,  though  80  necessary  to  good 
altitudes,  were  seldom  obtained  simul- 
taneously. Out  of  88  ascents  only  20  gave 
good  records. 

Possibly  it  is  the  knowledge  of  these 
difficulties  with  the  method  of  raising  kites 
by  artificial  wind  that  induced  Professor 
Hergesell  to  urge  ratber  tbe  adoption  of 
a  permanent  kite  station  on  these  shores. 

are  being  made  to  establish  sash  a 
station  in  Denmark,  and  from  the  beginning 
of  the  present  year  either  balloons  or  kites 
have  been  sent  up  daily  from  Berlin.  Tbe 
results  of  these  experiments  were  collected 
by  tbe  Intematiooal  ASronautieal  Com* 
mittee,  and  published  at  the  expense  of  the 
German  Government. 

Speaking  of  tbe  important  work  of  the 
InierMiUional  Aeronautical  C'oimnuiLO  with 
ballons  sondes,  I'rofessci  Hergesell  stated 


tbat  tbe  great  diffienlties  had  been  to  find 

suitable  instruments.  The  greatest  altituda 
so  far  had  been  obtained  by  .  Tei^serenc 
de  Bort,  but  it  was  expected  tbat  still 
greater  heigh tti  would  be  reached  by  rubber 
balloons. 

While  speaking  of  these  rubber  ballona 

sondes  it  may  be  of  interest  to  note  tbat  at 
the  opening  meeting  of  tbe  new  session  of  the 

Aeronautical  Society  of  Great  Britain  will 

be  exhibited  one  of  the  first  English  rubber 

ballons  sondes  whieh  have  asoended  to  an 

altitude  of  20,000  metres,  and  which  has 
been  presented  to  the  Society  by  Mr.  P.  Y. 
Alexander. 

The  remarks  made  by  Mr.  T.  Lawrence 
fiotch,  the  Direetor  of  tha  Blna  Hill  Obser- 
vatory, were  yery  eofxoboiative  of  the 
yearly-increasing  value  of  kites  in  meteoro- 
logical work.  It  ig  indeed  to  this  indefati- 
gable  worker  tbat  we  owe  tbe  idea  of  becom- 
ing independent  of  natural  wind  by  using 
steamers  for  kite  flights.  Mr.  Botch  ex- 
hibited at  the  meeting  most  valuable  dia* 
grams  which  embodied  the  observations 
obtained  from  40  flights  during  1900-2.-  It 
is  important  to  note  that  marked  inTersiona 
in  temperature,  accompanied  by  correspond- 
.  ing  changes  in  humidity  and  wind  vnlocity, 
i  were  loond  tb  occur  at  all  heights,  and  not 
only  at  the  greater  heights  observed  by 
aeronauts.  We  are  told  that  an  investiga- 
tion of  the  decrease  of  temperature  obtained 
inSOkke  flights  at  Bine  HiU  up  to  the 
extreme  height  of  18,000  ft.,  showed  that 
while  the  mean  decrease  of  t^perature, 
computed  by  stages  of  1,600  ft.,  was  slightly 
greater  in  areas  of  low  baromeiric  pressure, 
there  appeared  to  bo  no  such  diminution 
in  the  rate.  This  showed  that  for 
heights  greater  than  18,000  ft.,  the  CohuBBa 
of  air  might  be  colder  wl^en  the  pressure  at 
the  ground  was  high  than  when  it  was  low. 
In  1901  Mr.  Botch  obtained  records  from  the 
kite  meteorograph  in  ten  flights,  the  average 
of  the  highest  points  attained  being  7,870 
feet  aboTC  sea  level,  and  the  greatest  height 
heing  12,500  feet.  Speaking  of  the  kite 
fliglits  in  co-operation  witli  tho^^e  organised 
;  by  the  International  Committee,  Mr.  Kotcb 


Digitized  by  Google 


0«lo«fr.i9oM  THE  AERONA 


mentioned  tliat  theee  were  commenced  in 
December,  r.lOl.  In  1002.  thirteen  flights 
were  made,  of  whicli  ten  were  upon  the 
InteniattOllftl  days  specified.  In  two  cases 
tbe  upper  kites  broke  away,  and  mxe  lost 
in  the  sea.  Mr.  Rotch  eatimetea  the  height 
attained  in  one  of  these  cn?e8  was  1G,000 
feet.  The  average  height  of  the  flights 
from  which  records  were  obtained  was 
7,940  feet;  the  mazinram  height,  14,000  I 
feet.  It  was  mentioned  that  the  reason 
why  flip;hts  were  not  mafle  on  all  the  Inter- 
national dujs  was  Jack  of  wind  on  the 
ground,  and  that  failure  of  the  wind  at  | 
bii^r  levels  limited  the  height  reached  at 
eonsidarable  altitudes.  To  mise  kites  on 
any  day  nppaiatas  might  be  installid 
on  a  small  tteamer  in  Mas«:aclin?:ett3  B;iy. 
Mr.  Botch  claims  that  there  is  an  irapor-  i 
tent  application  for  this  latter  method-  the 
investigation  of  the  meteorological  condi- 
tions above  tlio  trade  winds  and  doldrums. 
The  tJieoriea  in  vogue  as  to  tlic  motion  of  j 
Lho  upper  or  anti-trades  were  not  borne  out  ' 
bj  observations  of  the  movements  of  vol* 
eanie  dnst  and  of  upper  clouds.  Knowledge 
is  also  wanted  concerning  the  depth  of  the 
trades,  and  about  the  vertical  variations  of 
temperature  and  humidity  over  the  ocean  ; 
whether  or  no  Bodden  ehanges  in  these 
elements  occur  between  the  trades  and  the 
anti-trades.  It  is  Mr.  Ketch's  ambition  to 
make  atmosplurical  soundings  with  kites 
between  the  Azores  and  Ascension  Islands,  ' 
and  for  this  purpose  he  is  endeavouring  to 
collect  Ihe  neoesssry  funds  to  charter  aod 
eqnij)  a  steamer.  Such  a  course  would,  in 
his  opinion,  bo  prodnctive  of  the  solution  of 
some  of  tbe  most  impurtunt  problems  in  i 
meteorologj  and  physical  geography.  I 

Begarding  the  progress  made  in  navigat- 
ing the  air  against  tbe  wind  fbera  was  some 
reference  made  hj  Mr.  Edward  W.  Brabrook 
in  hia  Presidential  address  to  the  Section 
which  dealt  with  Economic  Science  and 
Statistics.  He  stated  that  experimentors  ' 
appeared  to  have  advanced  little  beyond 
where  we  were  60  years  ago,  when,  on 
September  24,  1852,  Uenri  Giflard  suc- 
ceeded in  dtiving  a  balloon  for  very  short  | 
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dist^meLS  against  the  wind.  We  wish,  in- 
deed, that  we  could  bring  forward  statistics 
to  show  that  the  advance  during  the  period 
has  been  great.  But  though  we  must  aa- 
knowledge  the  advance  to  be  small,  yet  it 
must  ho  pointed  out  that  in  the  addrass  of 
the  President  of  the  Section  of  Economic 
Science  the  fants  of  the  small  advance  that 
bus  been  made  are  hardly  presented  a?  they 
exist. 

M.  Henri  Giflard,  it  is  tme,  ascended  <m 

the  date  named  in  an  elongated  balloon, 
carrvin;,'  steam  engine  and  boiler  with 
inverted  chimney.  Tiiere  was,  however, 
eoDsiderable  whid  btowing  at  the  time  of 
bis  experiment,  and  he  did  not  attempt 
even*  short  journeys  against  the  wind,  but 
conteuted  himself  with  some  circular  move- 
ments and  lateral  deviations.  He  did  not 
make  a  second  attempt.  Tbe  Brothers 
Tissandter,  who  next  constructed  a  navlg* 
able  balloon  in  1S03,  did  not  attain  any 
very  detinite  result.  It  was  Captains  Ivrebs 
and  Benard,  iu  lbHi>,  who  tirst  made  definite 
return  journeys  against  a  wind  of  from 
ft  to  B-50  metres  a  second,  and  who,  by 
means  of  maps,  have  recorded  their  aerial 
excursions.  The  history  of  all  scientific 
progress  commences  with  recorded  figures 
and  not  on  unsubstantiated  statements.  Tbe 
history  of  navigable  balloon  return  journeys 
must,  th»'refore,  start  from  tlie  efforts  of 
Captains  Krebs  and  Benard,  wliich  makes 
the  period  of  definite  work  with  navigable 
balloons  very  oonsiderably  less  than  SO 
years.  Those  who  wish  to  study  the  actual 
advances  made  ljy  M.  Santos  Dumont  in 
1901  will  find  an  article  on  the  subject 
in  the  last  number  of  this  journal. 

A  gUnee  over  the  pages  of  the  current 
number  will  show  how  eager  modern 
aeronauts  are  becoming  10  eclipse  the  work 
of  their  predecessors  in  the  mat  tor  of  the 
navigable  balloon,  though  to  ho  muuy  minds 
the  combination  of  balloon  and  motor  does 
not  commend  itself  as  the  final  solution  of 
the  problem  of  Aerial  Navii^ation. 

Though  progress  may  be  slow,  it  is  the 
OGUsoUtion  of  the  aSronauiical  student  to 
know  that  to  one  worker  in  the  days  of 
(iiSud  there  are  now  hundreds*  There 
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are,  too,  Uioqaanda  of  preoedanls  that  oome 
to  his  milid  to  aasore  him  that  whether  it 

is  lo  be  by  the  heavier  than  air,  the  lighter 
than  air,  or  the  same  weight  as  air,  the 
pressure  of  cooibiued  work  and  intelhgcnce 
most  one  day  overthrow  the  barrier  to  our 
imowledge  of  thoee  laws  which  gov«n 
artiaeial  flight. 

The  widespread  interest  now  taktii  in 
aefonanticfl  and  its  uppiicatious  is  one 
reward  to  tlie  Bocietjr  wliich  bas  fostered 
the  growth  of  the  seienoe  in  this  eonntry. 
At  times  in  the  past  wlien  there  was  de- 
pression in  atironautical  (luinf;?i,  and  when 
there  was  macli  sccpticiHiu  and  little  en- 
couragement, the  Auruuautical  Society  of 
Qteat  Britain,  even  if  it  only  met  annXially 
in  those  times,  still  in  those  periodic  meet- 
itif,M  collected  the  es  tnce  of  all  real  ai  m-' 
nautical  progris^i  and  preserved  it  iu  the 
old  annual  reports. 

At  the  present  moment  the  Sodety  may 
oongvatttlate  itself  on  the  steadily  growing 
memlx^rship  evinced  during  the  last  few 
}ffir«,  ntvl  mott  especially  on  tlie  very 
maiked  mcrea^e  of  membership  during  tbe 
past  session.  Dat  with  greater  interest  in 
the  Bubjeet  comes  wider  scope  of  action,  end 
consequtnlly  need  of  smpler  funds  a  here- 
with to  carry  out  our  projects  and  am- 
bitions. It  is,  therefore,  desirdble  in  the 
fntore  to  still  further  enlarge  our  member- 
ship. Lienease  <tf  membership  in  every 
society  must  largely  depend  on  the  hearty 
co-operation  of  each  individnal  member, 
who  can  put  before  his  friends  the  advan- 
tages of  such  a  society  and  ti  e  greater 
privileges  that  will  ensue  from  an  increased 
membership.  That  there  is  such  a  unity 
of  action  betwixt  the  members  of  the  Aero- 
nautical Society  of  Great  Britain  \»  evident 
from  the  many  names  of  candidates  pro- 
posed by  the  members.  Bat  to  still  further 
meet  the  needs  of  aeronautical  develop- 
ments let  us  unite  again  in  the  useful  task, 
and  before  the  tliirty-nintb  session  has 
ended  and  we  have  taken  upon  ourselves 
the  weight  of  forty  years,  let  ns  have 
doubled  even  tbe  last  y«ar*8  record  of  new 
membership  1 


The  de  Bradsky  Airship. 

A  Short  Account  of  Its  Development, 
and  of  the  Causes  that  led  to  tbe 
Accident  on  October  IStb,  1902, 

By  BaBON  v.  flCBKBIDBB. 

By  kind  permission  of  Baron  de  Bradskj's 

I  \vi<l()\v,  I  am  pnabletl  to  give  an  nnthontic 
iiccuuittof  his  ideas  concerning  the  "de  Hnvd^y  " 
balloon,  of  Hs  conntniction,  and  of  th«  eanaes 

tlitit  proihiccd  the  Idiiiontahle  accident  on 
I  Oi  tobcr  l.Sih,  1902,  in  which  Uiiron  dc  llrndsky 
I  (I  'i^'.  1)  [to  tlie  left]  and  his  cn<;inccr,  Muriu  [to 
the  ri<^'ht].  lust  their  lives.  liaronCflS  (le  Braddcy 
t)ioii|;lit  it  iluc  ti(  her  liiiNlianiTs  nirTiiory  to  hr\vo 
tliis  account  published,  particularly  as  tho  details 
in  the  papers  at  the  time  of  tbe  acefdeni  were 
more  or  less  incorrect,  and  none  of  their  a\ilhor« 
hud  (grasped  tlic  fundamental  idea  which 
actuate<l  l$aron  de  llradsky  in  the  construction 
of  his  tkirship  ;  Daronessde  Bmdsky  was  also  of 
llio  o|Mninn  tli;if  a  reliahic  account  wrmlcl  be  rtf 
interest  to  aeronauts  in  general,  and  might  be  of 
use  'n  solving  thcnumerotisand  difficiiHproblemt 
M'liieh  assail  them.  Santos-Dumont's  e\ijcri- 
mcnts  had  convinced  the  inventor  that  thi» 
system  of  airship  was  well-nigh  perfect  in  its 
way,  while  at  the  6.imc  time  raising  doubts  in 
his  iriiiiil  us  to  its  being  altogether  the  best. 
Aiier  carefully  studying  all  his  foreruuneni,  iu- 
\estigations  and  experiments,  be  eame  to  tbe 
eonchision  that  an  airship  in  the  real  sense  of 
tlie  term  ought  to  raise  ifself  in  the  air  by 
means  of  propellers  with  as  little  lis  possible  aid 
from  a  I'luloon,  and  that  one  would  grmbially  lie 
enabled  tn  <li''prnsp  willi  tlie  hitter.  His  inves- 
tigations were  llicrcforc  (lircclcd  in  tlie  following 
manner: — 

1.  To  study  the  dilTercnt  lorto  of  propellers 
hitherto  in  use,  and  test  their  power  of  raisfnt,' 
a  balloon  or  any  given  weight.  2.  To  construct 
if  noeossary  a  now  typo  of  propeller,  apoetally 
siiitcil  to  the  piirpuHO  in  view.  il.  To  test  the 
equihbriuiu  of  a  balloon  when  raised  in  such  a 
manner. 

After  some  preliminary  investigations  as  to 
the  beat  sfmpf  for  the  balloon  and  the  most 
reliable  way  of  proveutiug  deformation,  the 
ordinary  dgar-abape,  pofaited  at  the  prow 
but  rounded  at  the  beliu,  was  adopted,  with  a 
wooden  framework  extending  the  whole  length 
of  the  balloon,  at  one  end  ol  which  the  tiidder 
wee  attached ;  tbia  frame  also  snppfwted  the 
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car  by  means  of  wiros  or  ropos,  and  just  above 
it  were  fixed  a  pair  of  long  fins,  which  could 
also  be  regulated  from  the  car,  and  were  in- 
tended  to  net  as  a  parachute  (Fi^:;-  2-) 

A  balloon  of  this  typo  was  ordered  from  M.  H. 
Jjachanibre,  of  Paris,  in  April,  1901,  to  bo  mndc 
of  Japanese  silk,  and  shortly  after  the  design  for 
a  car  2^5  yds.  long  from  McHsrs.  llisacher  and  IIc- 
bert ;  the  capacity  of  the  balloon  was  such  as  to 
bear  two  porsons  besides  the  driving  machinery. 

While  these  ordei-s  were  being  executed,  the 
inventor  began  his  trials  with  propellers.  With. 


This  typo  of  propeller  is  generally  built  with 
two  blades ;  however,  do  Bradsky  also  tried  a 
greater  number  with  marked  hucccbs,  as  the 
following  table  of  results  indicates  : — 
Tuhlc  of  lieaulta  with  I3utlcnaltieilt  propeller. 
Diameter  of  blades,  2.02  yds. 


1 


No.  of 

No.  of 

Weight 

Angle  to  axil 

UUdis. 

fluTol. 

rai8C<l. 

uf  rotAtion. 

2 

442 

72-6  lb?.  . 

45  doR. 

3  . 

420  . 

or.  8  .,  . 

.     45  .. 

4 

32C 

r.8-2  ..  . 

.     45  .. 

4 

840 

72  C  ..  . 

45  .. 

4 

S58 

.     79  2  .. 

.     45  .. 

HaKON  KK  BitAKSKY.  —  M.  MoilIN. 

Fio.  1.— The  I)e  Brasky  Airship. 


out  denying  a  certain  measure  of  success  to 
Santos-Duuiont'ri  propi>llcr  (Vig.  3),  which  has 
also  been  used  l)y  Count  Zeppelin,  the  inventor 
thought  that  opinion  was  too  much  divided  as  to 
its  most  favourable  proportions,  as,  in  fact,  the 
design  employed  by  Count  Zeppelin  met  with 
much  criticism  in  France,  wliile  giving  very  good 
results.  Ho  accordingly  first  of  all  tried  the  so- 
called  Buttcnstaedt  propeller,  in  combination 
with  a  16  h.p.  Buchet  motor,  the  latter  being 
fastened  on  a  flying  scafTold  and  the  propeller 
fixed  to  a  tly wheel. 


4 

.  .310 

. .  90-Sl»i-. 

..     22  deg. 

6  . 

.  IM 

.     55  0  ,. 

..     45  ., 

6 

224 

.     5'.»-4  .. 

..     45  .. 

6  . 

.  276 

.     74-H  .. 

..     45  „ 

6  . 

.  a-w 

.     90-2  .. 

..     45  ,. 

1  G 

104 

.     63-8  ., 

..     22-6  ., 

214 

85-8  ., 

>  •     22*5  II 

I  : 

200 

.    107-8  .. 

.       22-5  ., 

6  . 

284 

.    1100  .. 

. .     22-5  ., 

8  . 

156 

.     55  0  ., 

..     45  „ 

From  these  results,  it  is  evident  that  the  best 
efTcct  was  produced  by  a  6-blailcd  propeller  in 
which  the  separate  blades  were  placed  at  an 
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angle  of  23*6  d«f(.  to  the  plane  of  rotaUoti. 

This  inflnccil  the  inventor  to  lurilif  sorni  further 
trials  with  a  sort  of  coiubimition  of  the  Santos- 
DiimoDt  and  Buitenatacdi  piopcllcr,  which, 
however,  wtm  supeiaeded  by  later  investiga- 

tinuB. 

This  work  had  proceeded  so  far  when  M. 
H.  Laehamhre  waaiMe  to  band  over  the  balloon 

to  him  (in  the  nnHiniii  of  1901  atul  >rr-  -:rs. 
liiaacber  and  Ilcbcrt  produced  the  caj:.  The 
former  was  hnmedlatrly  filled  yrilh  gas  and 
attached  to  the  car,  as  the  inventor  was  anxious 
10  icit  theiu  both,  wlu  n,  jinic  h  to  his  n  grt  t,  it 
appeared  to  him  that  tiie  car  was  very  badly 
made  and  utterly  useless.  The  balloon,  tbetV" 
fore,  hft<l  li>  1><^  stowed  awav  for  the  winter,  and 
farther  iriaU  postponed  to  the  spring. 


This  enforced  delay  led  tho  inventor  to  make 
KOI  lie  further  experiments  with  pcopellers,  and 
to  (k  velop  an  idea  which  had  hccn  rrmvirifj  on 
his  luind.  Ho  had  b<-eonic  convinced  of  tlte 
deshnbility  of  imitating  the  shape  of  a  bird's 
wing  in  ronstructing  the  blade«  of  propellers, 
iii'stciul  of  copying,  to  a  rortnin  extent,  fishes* 
linn,  as  had  hitherto  been  dune,  iiirds'  wings, 
however,  are  broadest  at  their  base,  whereas  be 
eonstnirted  his  Mailcs  widest  nt  n  point  wc  will 
call  the  shook'Ceiitro,  through  which  tho  resullout 
of  the  vaciooB  foree*  acting  on  diffetent  points 
of  the  blade,  aa  it  tnras,  pMses.. 
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The  anbjoinod  illOBtrations  (Figs.  4  nod  5)  and 

tl:c  pliotograph  (V'v^.  B)  will  cxp'aiii  his  idea. 
iiach  propeller  has  two  blades  like  Fig.  4  fixed 
on  lo  the  propcUer-sbaft,  aod  cuiuposcd  of  iwo 
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straight  tul>cs  (?  anil  ij  at  an  auglc  (fi;  of  about 
20  deg.  to  ibc  plane  uf  rotation  {jc).  On  these 
tubea  m  fixed  eroM  pieces  (4)^  and  united  to 
tbeee  the  tubei  {S)f  9^    tf,  and  S  Kpiesent  Uh* 


flai  surface  of  (he  blade  and  are  rigid.  The 

Jhxible  part  of  the  blndo  is  composed  of  elastic 

rofis  {(}),  attached  to  the  cross  pieces  (4),  and 
lunuing  when  the  blade  is  at  rest  an  angle  of 
about  40  deg.  with  the  plane  of  the  flat  surface, 
and  nil  iiii-jlc  of  00  ilog.  with  the  plane  of  rota- 
tion (x).  The  whole  frame  was  covered  with 
varnished  silk,  and  it  is  easy  to  understand 
from  the  diagrams  that  when  the  blades  rotated 
in  the  direction  of  the  arrow  [d),  the  anplo  {h) 
would  diminish,  and  the  curved  part  of  the 
blade  ^'ci  Hattenod  out. 

In  the  spring  of  1902,  do  liradsky  resumed 
his  work  in  the  shod  where  tlie  balloon  had  been 
put  up  for  the  wiuter,  and  began  by  re-examining 
the  state  of  the  ear.  This  seemed  to  him  to 
have  been  so  badly  constructed  that  he  daeided 
to  cut  it  up,  and  have  it  rebuilt  bjr  his  own 
engineer,  Morin. 

Meanwhile,  he  had  it  ropi^d  to  a  certain 
i^xtcnt  ill  order  to  test  the  new  propellers,  with 
which  he  obtained  u  raising  power  of  242  lbs. 
with  blades  of  4  yds.  diameter  and  196  lbs. 


I 
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with  Uades  of  3-62  yds.  diameter  at  about  8S0 
revoltttiims  a  minute ;  this  was  all  tiie  Budiel 

motor  iiieutioncd  above  coiild  produce  and 
pecuniary  reasons  restrained  the  inventor  from 
getting  a  more  powerful  one.  After  testing  the 
propellers,  the  inventor  had  the  car  cut  up  and 
reconstructed  by  his  engineer,  Morin.  The 
frame  for  the  aeronauts  and  motor  was  connected 
by  steel  tubes,  and  braced  with  wires  and  made 
rectangular  in  shape,  terminating  on  each  side 
in  a  triangular  section ;  it  was  1914  yd^.  long, 
and  rested  on  four  feet  in  order  to  protect  the 
horiaontal  screw  underneath. 

The  motor  drove  two  screws,  a  horizontal  one 
and  a  vertical  one,  each  of  which  bad  a  clutch 
by  which  it  was  thrown  on  or  oif.  The 
horizontal  screw  was  placed  under  the  car  and 
intended  to  rdisc  tlic  latter  and  the  balloon,  but 
the  vertical  »crcw  was  fitted  at  tbo  end  of  the 
car  and  propelled  the  latter  in  ft  horisontal 
direetiom;  it  is  partieularly  importani  to  nolo 
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that  the  screws  were  always  used  singly,  and 
never  at  the  same  time. 

The  subjoined  photograph  (Fig.  7)  shows  the 
position  of  the  motor  in  the  car ;  to  llic  loft  is 
the  gasoline  tank,  and  to  the  right  the  radiating 
tube  and  water  reservoir.  One  great  improve- 
njont  was  the  arrangement  of  mutlling  tubes 
into  which  the  exhaust  gases  escaped  from  the 
cylinders,  and  which  consisted  of  sheet-iron 
tubes  pierced  with  a  number  of  small  holes,  as 
may  bo  seen  from  the  photograph ;  this  arrange- 
ment radically  prevented  the  flames  of  the 
exhaust    giisos  from   igniting    any  escaping 


plcted,  the  inventor  turned  his  attention  to  the 
balloon  again,  which,  in  the  interval,  had  been 
fitted  up  with  two  partitions  insido  by 
M.  Lachombro  in  order  to  prevent  the  so-called 
*'  rolUng  "  of  the  gas.  On  weighing  the  silken 
covering  he  found,  however,  that  the  weight  had 
increased  from  275  lbs.  to  896  lbs. ;  this  necessi- 
tated enlarging  the  balloon  by  a  strip  of  silk 
about  1  yard  wide,  which  increased  its  capacity 
from  27,181  cb.  ft.  to  80,005  cb.  ft. 

De  Bradeky  next  proceeded  to  fill  it  with 
hydrogen,  beginning  on  September  22,  1902. 
For  this  purpose  the  balloon,  which  had  a  length 
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hydrogen  from  the  balloon  on  the  principle  o 
the  Davy  safety  lamp. 

Special  care  was  also  devoted  to  the  con- 
nection of  the  gasoline  reservoir  with  the  motor, 
this  tube  consisting  of  a  particular  sort  of 
flexible  rubber  (Durit),  as  it  is  highly  probable 
that  the  destruction  of  Severo's  airship,  "  Tax," 
was  due  to  the  fracture  of  the  rigid  tube  con- 
necting these  parts. 

The  electric  battery  and  spark-break  were 
also  carefully  enclosed  to  prevent  accidents 
aiising  from  that  quarter. 

As  soon  as  the  reconstruction  of  the  car  and 
fittin    it  up  with  machinery  was  fairly  com- 


of  87  yds.,  was  brought  mto  Severo's  shed.  As 
soon  08  the  upper  part  had  expanded  under  the 
influence  of  the  gas,  the  framework  mentioned 
on  page  8  was  attached  to  it,  and  the  long  fins, 
also  referred  to  tliere,  were  fastened  to  it.  The 
frame  also  served  to  fasten  50  ends  of  rope 
fixed  crosswise,  which  communicated  with  the 
wires  of  the  car. 

After  filling  the  balloon  completely  with 
hydrogen,  the  inventor  began  attaching  the  car 
to  it,  when  ho  discovered  that,  owing  to  some 
change  in  the  balloon's  equilibrium,  it  got  out  of 
shape.  This  induced  him  to  lengthen  the  cax 
by  2-73  yds.  to  22  yds.  instead  of  19*14  yds., 
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whioli  cniiblcd  him  to  giiin  a  number  of  now 
poiiils  of  contiu;t  between  the  balloon  ami  ear, 
bc8i<lc»  fastening  them  together  by  means  of 
ropes.  In  addition  to  those  a  hawser  of 
Go'O  yds.  was  suspended  as  a  guide  ropo  from 
the  prow  of  the  balloon  and  one  of  44  yds.  to 
the  some  end  of  the  car. 

lu  calculating  the  sixc  of  the  balloon,  a  raising 
power  of  30*90  oz.  for  every  1*808  cb.  yd.  was 
provided  for.  The  size  of  the  balloon  was 
30,005  cb.  ft.  and  the  weight  of  the  whole  air- 
ship as  follows : — 


Do  Hradsky  thought  it  a  great  advantage  to 
have  this  extra  raising  power,  as  it  enabled  him 
to  add  a  certain  amount  of  ballast  and  to  test 
the  eflicioncy  of  the  horizontal  screw  thereby. 
Accordingly  ho  added  1B7  lbs.  of  ballast,  which 
was  distributed  about  tho  car,  and  then  started 
the  horizontal  screw ;  under  its  action  the  bal- 
loon rose  at  the  rate  of  half-a-yard  per  second 
to  the  height  of  6*5  yds.,  when  it  had  to  bo 
urrcHicd  to  prevent  it  striking  against  tho  roof 
of  the  shed. 

This  success  proved  that  tho  horizontal  sen  w 
was  capable  of  raising  an  over- weight  in  a  mr  si 
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Car,  motor,  and  driving  machinery     . .  809*0  lbs. 

Two  oii-rcsoivoirs   41-8  ,, 

Water  and  gasolino    39*6  ,, 

Silk  covering  and  valves   41H*0  ., 

Wooden  frame   182*0  ,, 

Fins    33*0  ,, 

Rudder   8*8  ,, 

Huspending  wires  . .       ..       ..       ..      13*2  ,, 

Aeronauts   308*0  ,, 

Hawsers  and  other  ropts   110  0  ,, 

Supiwrts  of  the  car        ..       ..       ..       8  8  ,, 

1922*8  lbs. 

Tho  total  weight  being  19'2"2*8  lbs.,  there 
remained  a  raising  powor  of  3U'0  lbs. 


satisfactory  manner,  and  the  best  results  wore 
anticipated  when  the  biilloon  was  brought  into 
the  open-air.  This,  however,  had  to  be  post- 
poned till  October  18,  100*2,  owing  to  bad 
weather. 

THE  FATAL  18th  OCTOBER. 
Tho  weatlier  having  improved,  tho  inventor 
started  early  for  Vaugirard,  where  the  air- 
ship was  on  that  morning,  and  met  his 
engineer,  Morin,  superintending  the  refilling 
with  gas  to  make  up  for  waste.  On  weigh- 
ing the  air-ship  it  appeared  that  there  was 
a  raising  power  of  66  lbs.  To  compensate 
this,  66  lbs.  of  sand  in  two  bags  wero  token  in 
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Ihe  car,  And  besides  this  199  lbs.  in  six  bngs* 

■nd  17"*''  jiiiitu  of  petroleum,  muking  a  total 
over-weight  of  'in'.)  llm.  TIic  l-iilloi,i)  being 
already  in  the  open  air,  liicy  ihen  started  llio 
borizonta]  screw,  whieh  caused  it  to  asoendi  its 
movements  being  furllier  ncceU  rate<l  by  throw- 
ing out  two  sandbags,  and  then  the  men  below 
let  go  the  hawsers,  aiul  the  fatal  voyage  began. 
The  inventor's  wife  had  followed  bim  to  V&u- 
giraril.  where  shr  s'lwliiiii  alive  fdr  tlie  last  time. 

After  ascending  about  160  yds.  the  hori>^outal 
screw  was  stopped,  and  the  vertical  screw 
started;  this  induced  tlu  ait  sliip  to  move 
foiivard,  bnt  iinfortnnately  the  riuiiicr  was  not 
powerful  enough  lu  keep  it  ugainst  the  wiud, 
because  the  rounded  prow  of  the  balloon  hin- 
dered its  aetioD.  In  consequence,  ii  appeared 
that  Dip  neronniils,  after  innkinj'  some  vnin 
attempts  to  get  it  to  riy  against  the  wind,  had 
to  let  it  drift  with  the  wind  over  the  City  and 
in  the  direction  of  the  Montmartre. 

The  ascent  had  hitherto  proved  that  with  the 
exception  of  the  faulty  i  udder,  dc  Uradsky's 
sgrstem  of  rusing  an  over-weight  by  msana  of  a 
vertical  screw,  nrnl  after  attaiin'n;^  n  certain 
elevation  using  a  liorizontal  scr<.tw  to  move  for- 
ward in  a  given  direetion,  was  a  good  idea ;  his 
wife,  therefore,  who  was  watobingtho  transit,  had 
no  mis^vinRS  as  to  a  favourable  tenninatinn, 
especially  as  she  heard  the  balloon  had 
traversed  Paris  in  a  satisfactory  manner. 

Unfortunately,  however,  neitlur  the  aero- 
nauts nor  any  of  thoir  friends  had  sufficiently 
considered  a  very  important  factor,  which,  as  the 
iasue  showed,  was  one  of  the  main  causes  of  (be 
catastrophe.  Using  a  liorizontat  screw  under 
the  airship  in  order  to  raise  the  latter  un- 
doubtedly produced  the  desired  effect,  but  at  tlie 
same  time  it  induced  a  roiary  motion  of  the 
airship,  and  aceonlin^'ly  a  torsional  strain  on  the 
suspendiug  wires  ;  this  stram  would,  of  course-, 
be  all  the  more  detrimental  according  to  the 
resistance  of  tho  balloon  to  this  rotary  motion, 
and  the  violeiu  e  of  the  wind. 

The  inventor  had  guarded  agaiost  this  fault 
to  a  certain  extent  by  arranging  ihat  the  steel 
wires  which  fastened  the  car  to  the  bnlloon 
should  end  in  pieces  of  rope,  so  tliat  any 
torsional  strain  should  affect  tho  ro^iea  and  not 
the  wires.  This,  however,  does  not  seem  to 
have  been  a  sufHcient  sftfoguard.  In  addition, 
one  of  his  workmen  had  fastened  tho  wires 
with  a  sharp  pair  of  tweozcrs,  bo  that  they  were 
all  indented,  and  (ho  majority  gave  way  just  ai 

ihcse  plnccs. 

When  the  balloou  reached  tho  neighbourhood 
of  Glohc  do  Stains,  (be  asroBMils  sihoated  to  a 


I  carpenter  bdow,  a  H.  Aubert,  who  was  walefaing 

thorn,  asking  him  where  they  were,  ami  in  wh.\t 
direction  fhey  wei-o  flying  ?  They  then  started 
the  honzonial  screw  agaiu  and  paiised  over  a 
railway  embankment.  The  next  thing  M.  Aubert 
flaw  was  Morin  moving  across  to  de  Bradsky, 
and  the  airship  tipping  up  in  front,  inmicdiatcly 
the  overstrained  wires  snapped  and  tlie  car  fell 
heavily  to  (he  ground,  wldle  (be  balloon  rose 
with  f^'rt  at  rapidity  and  ROon  disappearofl. 

On  approaching  the  scene  of  the  disaster  M. 
Aubert  found  both  tho  aMonants  dead  and 
entangled  in  the  dibria  of  the  oar.  He  had 
them  rrino\ed  by  his  workmen,  nnd  sent  for  the 
Prefect  of  I'olice,  who  saw  them  conveyed  to 
th«r  respective  residences. 

The  causes  of  this  sad  event  may  be  briefly 
Slimmed  up  fis  follows: — 

1.  Tho  incjjicicncy  of  the  rudder,  which  pre- 
vented  the  aeronauts  from  going  in  any  pre- 
!  meditated  direction,  and,  in  particolar,  not 
townrds    Issy    les    Moulinoaux,    where  the 
maucjeuvring  grounds  afforded  ample  space  lor 
all  sorts  of  evolutions,  instsad  of  drifting  over 
the  City  as  they  did. 
I      2.  Tho  tor«ii>ti(d  strain  on  the  wires. 
!     8.  Tho  tveaknesa  of  tho  latter  and  their  liaxing 
been  operated  on  with  shaip  tweeaen. 

4.  The  neglect  on  the  part  of  the  aeronauts  to 
[  use  the  valves  when  they  \\  ishi  <l  to  descend  : 
an  effective  use  of  tho  latter  might  certainly 
have  prevented  the  accident  at  the  last  moment. 

I     The  Snilini,^  f  light  of  the 

Turkey-  Buzzard, 

1   

;  By  T.  H.  Hooo. 

Tl»e  central  plain  of  Mexieo  is  at  n  consider- 
I  iiblo  elevation,  ranging  from  ;!.<X)0  ft.  at  thf» 
i  frontier  to  7,300  in  the  inmietliatc  neigh bour- 
i  liood  of  the  City  of  Mexieo.    Hie  air  is.  con- 
sequent ly,  considentbly  rarefied,  and  one  would 
suppose  that  birds  would  find  it  difficult  to 
'   practise  sailing  and  circling  flight ;   but  that 
I   does  not  seem  to  be  the  case,  as,  at  any  time 
durin)<  the  day,  nnmhers  of  turkey  bnyz.inU 
.  Ciiix  he  seen  sailing  or  floiiting  and  circling 
I  with  only  a  rare  flap  of  wing ;  and,  as  a  proof 
:   tliat  rnrt'ty  of  atmotsphere  docs  not  seem  to 
diminish  their  Hailing  powers.  I  have  se«n  at 
I  Tres  Marias,  a  station  on  the  Cuemavaca  line, 
as  it  crosses  the  hilts  bounding  the  southent 
limit  of  the  plain,  at  an  elcrntion  of  orer 
I  10.000,  these  birds  sailing  equally  gracefully 
I  and  without  any  appearance  of  labour.  Tbsfe 
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can  bo  litUe  Uuubt  tiiut  tlio  air  at  tilts  eleTHtion 
IwK  les8  supportiiig  power,  and,  thenfoM,  it 
must  ho  oomppnsat»>(l  for  h'v'  tho  in-o;it<T  ^^i^^otl 
( f  tho  upwurx)  current,  and  shows  how  wonder- 
fnlly  adapted  the  wing  of  the  tuik^bumaid  is 
for  siiiliii^t  Hiylit,  and  that  at  a  lower  elevation 
tlie  wing  could  support  more  tlua  the  weight 
of  the  bifd.  Liv^  maaSAj  on  carrion,  ft  is 
known  that  they  sometiUM  gorge  themselves 
to  Htic'h  an  extent  tliat  they  can  hardly  fly,  and 
it  18,  potMibly,  to  provide  their  escape  at  such 
timas  that  they  are  eo  well  endowed  with  \ 
power  of  fli>»ht.  The  temperature  orer  the 
plain  increases  till  after  mid-day,  and  up  to 
that  time  there  ia  rarely  a  breeae  exoept  lor  a 
fitful  puff  now  and  tlien ;  constant  whirls  of 
air  are  to  bo  scon  revolving,  sometimes  from 
right  to  left,  other  times  in  a  contrary  direc- 
tiflBf  spinning  aeru>^>^  the  plain,  and  when  cross- 
ing a  road  or  ploughed  field,  carrying  dust  or 
leiives  torn  from  the  dried  com  stalks  to  heightH 
traiyiag  fkom  90  to  poilmpB  100  ft.  Gom- 
UMMtng  with  nanow  and  veiy  rapid  motion 

N. 


ti.e  whirl  broaden^  as  it  rises,  till  it  Iwes  the 
power  to  curry  furiiior  the  dried  com  blades 
and  withered  graes,  which  return  to  the  ground 
with  many  oscillations,  nie  air,  heated  by 
contact  with  the  sun-aoorched  plain,  is  risiDg, 
and  this,  pertiaps,  i«  the  beat  time  to  otody 
the  sailing  powers  of  the  tiirkey-hu/.mird,  when 
many  are  to  be  seen  floating  over  the  helds  at 
all  heights,  and  when  low.  generally  with  wings 
much  elevated,  and  thia  in  an  Aitneq^here 
which,  to  the  Rentes,  appenrs  an  oppressive 
calm.  During  these  houra  they  give  one  the 
impreaston  that  they  float  about  mnoh  aa  a 
cork  firw's  on  :>  wave,  that  it  requires  no 
ingenuity.  lliere  is  none  of  that  constant  . 
adapting  the  wing  to  the  varying  pulsea  of  air  I 
that  is  seen  later  on  wlien  the  brecso  sprin^^s 
up ;  but  with  wings  constantly  outstretched, 
the  impression  is  of  rest,  not  ol  toil,  so  grace-  ^ 


fiU  and  so  uniform  is  the  motion.  Sometimes 
tliey  will  MM'k  the  vhade  of  a  cactva,  whore  they 
lie  witli  bill  open,  giving  the  opportunity  of 
seeing  them  alight,  and  it  is  evident  that  t«  do 
so  reqirireB  eKertion,  aa  with  wiag»  right  ofrer 
their  backs  they  sink  hut  slowly,  and  some- 
times, as  if  impatient  with  their  slow  progrciis 
downwarda,  they  lower  their  wings  and 
close  them.  This  manoeuvre  always  filled  rae 
with  envy,  the  difficulty  being  to  descend.  Be- 
tween 12  and  1  a  breeze  springs  up,  gononvlly, 
and  oontinues  till  4  or  5;  at  tunes  the  wind 
increases  to  a  half  ^ale,  but  the  buzzards  do 
net  cease  sailing  about,  thou^,  geneniliy,  at  a 
highmr  etevatlon.  Roddng  in  the  fresh  breeao 
they  hold  the  wings  in  quite  a  different 
manner;  these  are  much  arched,  not  lying 
horisontally  but  with  a  varying  angle  to  the 
wind  and  the  primaries  sharply  bent  upwards, 
and  there  is  a  constant  adjustment  to  the 
force  and  direction  of  the  wmd  waves.  I  was 
anxious  to  aettle  the  question.  i,t.,  "  the  path 
of  the  current  strikinj?  a  siulinpr  winjf,"  which 
I  bad  formerly  tried  to  solve  by  causing  smoke 
to  be  borne  by  the  wind  against  a  dried  wing. 
The  smoke  seemed  to  sweep  over  the  upper 
surface,  leaving  it  before  readiing  the  last  row 
of  OOTortS,  and  had  an  inclination  to  ourl  t(K 
wards  the  tip  of  the  wing ;  on  striking  the 
und»r  surface  it  had  the  tendency  to  be  swept 
towards  the  shoulder.  I  expected  that  if  the 
oarrent  ran  along  the  under  surface  from 
primaries  to  shoulder,  it  («!capod  by  raising: 
the  feathers  adjoining  the  body,  which  arts 
Tery  weak;  and  to  get  a  close  under  view 
uf  tlie  birds,  I  liavo  Iain  down  in  an  ojK-n  sp'it, 
which  seemed  to  attract  the  buKsards, 
and  they  have  sailed  OTer  me  at  a  not  greater 
height,  perhaps,  than  10  ft.,  viewing  me  in- 
ff-ntlv  hut  I  could  detect  neither  a  raising  or 
vibratiuu  of  these  feathers;  the  wmg  looked  as 
solid  aa  if  oast  in  bronae.  These  yulturea  are 
often  to  be  seen  circling  in  great  spirals,  and 
at  times  the  lower  half  going  from  right  to  left, 
while  the  upper  half  were  drding  in  a  con- 
trary direction,  and  they  do  not  soem  to  be 
influenced  by  the  direction  of  the  whirls  of  air, 
as,  on  February  9th,  I  made  the  following  note 
(and  re-marked  it  several  times  afterwards) : 
"  11  a  m  wind  very  li^t,  south-easterly,  birds 
circling  trom  right  to  I^t,  the  majority  of 
whfala  in  a  eontraiy  direetion."  The  path  of 
the  circling  bird  is  complicated,  and  having 
traced  it  several  times  I  give  the  following  as 
an  enample :  I  timed  the  periods  that  I  have 
ohaerved  the  turkey-bu22uird  sail  without  flap 
of  wing  to  be  4,  5.  and  10  minutes  on  different 
occasions,  and  then  it  was  not  that  the  birds 
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coiniiu>n(>o<l  to  flap,  but  that  tlioy  had  boon 
carrit'd  out  of  niy  view  by  rounding;  tiic  side  of 
%  hill  or  flouting  away  over  the  phiin.  Nothing; 
strikes  one  aa  forcibly  in  watching  these  birds 
na  the  cast*  they  evinrc.  flu>  nbsence  of  all 
apparent  extortion,  and  one  must  beUeve  that  it 
does  not  demand  much  mnseular  power,  per- 
haps not  nitirli  moro  th.-m  in  koi-pinp  ont  's  arm 
fully  supported  by  lying  on  a  de»k  or  table,  out- 
stretdied.  In  a  climate  like  MexMO,  and  the 
faTounUe  atmospheric  conditione  found  there, 
i.e.,  the  regularity  of  a  large  mAsn  of  air  rising, 
one  would  be  led  to  think  that  with  ;i  properly 
Cbntt-meted  sarfaco.  p  >rsiHt<>nce.  and  a  Ktout 
I'mrt  to  Icnrn  uiling,  fl^ht  might  bo  looked 
upon  as  u  posMluiity. 


New  British  Airsiiips, 

Wc  arc  indebted  to  the  inventors  of  the  two 
oirsbips  of  British  niake  now  attracting  atten- 
tion for  tho  following  detaila  of  their  eonatrue- 
tion  J — 

I. — The  Spencer  Airship. 

In  form  Uic  airship  consists  of  a  fusiform 
gaB'vesBel  supporting  a  triaognlar  braced  keel 

or  fr!tiiK'wr)r1<  whicli  roataina  the  motors 
lucchatji^iii,  and  voyagers. 

The  gas  vessel  ia  0S  feci  kog  and  !I4  feet 
niaxinuini  diameter,  and  haa  a  capacity  of 
:;(i.000  cubic  foot. 

It  is  made  of  tho  closely- woven  siilien  fabric 
used  for  MesMB.  Spencer's  ordinxury  Faawnger 
I'.allnop'',  vnrni?hod  srvcrnl  times  inside  and 
outside  to  render  it  impervious  to  hydrogen  gaa. 
It  is  fitted  with  a  **  ripping  valW  by  means  of 
which  the  gas  may  bo  speedily  released,  inlet 
lubes  (for  inflritiiip;  it  \sith  Jivdrogen  and  for 
pumping  ill  utr),  and  an  autoututtc  valve  which 
relieves  any  undue  pressure  before  the  bui^ting 
point  of  the  fabric  is  rcnchcd.  Runninp  hori- 
zontally round  the  gas  vessel,  and  securely  fixed 
to  it,  t*  a  eailototti  bond  wUch  supports  the 
pendant  weight.  This  horizontal  band  also 
forms  a  safeguard  by  assuring  that  the  gas 
vessel  shall  take  the  form  of  a  parachute  iji  any 
contingency. 

Tho  framework  or  krrl  ffiiigB  12  fed  below 
the  gas  vessel,  is  of  bamboo  construction,  stayed 
with  steel  wires,  and  meftsons  SO  feet  long. 

It  carries  in  front  the  12-foot  diameter  screw 
propeller  or  **  tractor "  on  a  steel  shaft  which 
is  bupportcd  by  ball  bearings  and  runs  through 
gear-wheels  and  a  clutch  to  the  motor. 

The  Simms  petrol  motor  is  situiitctl  in  the  for- 
ward part  of  the  framework,  and  is  of  24  h.-p. 


It  is  fitted  with  magneto  ignition,  has  4 

cylinders,  mechanically  operated  inlet  valves 
and  throttle  governor.  It  develops  its  power 
when  mnnlng  at  a  speed  of  1,060  revolutions, 
iiiiiT  this  speed  is  reduced  by  the  gearing  to  300 
revolutions  per  minute,  at  which  the  **  tractor  " 
revolves. 

The  esbmst  box  of  the  engine  is  covered  with 

wire  gauze,  on  the  Davy  Safety  Lamp  principle, 
to  guard  against  ignition  should  any  gas  fumes 
approach  it. 

Situated  centntty  on  tho  framework  are  two 
brass  containers,  the  first  of  which  holds  tho 
water  for  cooling  the  engine,  which  is  caused  to 
circulate  through  a  radiator  and  over  tho 
c>Iiii'hr,s  by  means  of  a  cciitrifufjnl  pump 
workmg  on  tho  ily wheel;  and  the  aecond  the 
five  galUms  of  petrol  which  forme  the  fool  for 
the  motor. 

In  the  rear  part  of  the  fratuework  is  the  car, 
in  which  the  aiironaut  takes  his  position  and 

from  which  he  has  control  of  the  motor  and  the 
clutcli  by  moans  rtf  levers  actuating  wires  on 
the  Hi.  M.  Buwdcn's  patent  system,  lie  tilso 
has  ropes  from  the  rudder  (which  is  suspended 
at  the  r(>ar  cml  of  the  fratiicwork).  which  enable 
him  thereby  to  direct  tbo  course  of  the  airship 
to  tho  right  or  left  as  desired.  Ho  can  vary  tho 
oltitudein  two  manners;  first,  by  means  of  a 
balance  rope,  which  enables  him  to  point  the 
uirhliip  upwards  or  downwards,  according  to 
whether  it  is  desired  to  proceed  higher  or 
lower;  and  secondly,  by  means  of  a  hand- 
blower,  which  enables  him  to  pump  ur  into  the 
gas  container,  and  thus  cause  it  to  descend  by 
the  increase  of  its  specific  gravity. 

Italliist  is  al^o  carried  to  enable  a  higher 
altitude  Vo  be  rcaciitd  if  desired. 

a,— Dr.  Barton**  Airship. 

Dtmammu   of  Shad^—lS  H.  h^h,  05  ft. 

wide,  182  ft.  long. 

DelaiU  of  Airthip. — The  balloon  is  made  of 
Tussore  siUc,  170ft.  tong,  40ft.  diameter.  The 

major  part  of  the  balloon  is  cylindrical  in  for- 
mation, tho  no5c  being  ogeve,  the  stern  slightly 
spherical,  it  is  divided  into  three  compart- 
ments Iqr  flexible  ^phragms;  the  total  capadty 
— 230,000  cubic  feet.  In  the  centre  compart- 
ment is  an  internal  air-balloact,  capable  of 
beuig  expanded  to  17,000  cttbto  ft.  The  balloon 
is  fitted  with  three  automatic  Mid  f6ur  voluntary 
valves;  the  outer  covering  is  made  of  un- 
varnished Tussore  silk,  strengthened  every  nine 
inches  by  webbing  bands.  The  nose  of  the 
balloon  is  also  strengthened  by  bamboos 
^  radiatiug  from  tiic  centre.   These  are  contained 
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in  double  wiains  in  the  outer  covering.  Tticro 
il  also  a  splH  bBOaboo,  2i  inches  wide  running 
complctclv  round  the  Equ:i}(;r  of  the  balloon. 

The  leftding  lines  are  made  of  tannod  Italian 
hemp,  from  edge  of  the  outer eoveriog  to  the 
upper  longitudinal  aeroplane  frame,  and  are 
placed  at  intcr%al8  of  everv  18  inches.  From 
that  to  the  kcol  there  is  a  wire  cable,  the  latter 
bdog  eolloetod  in  tbe  ahape  of  a  iui,  ao  as  to 
pass  under  the  crutch  of  each  of  the  large 
baiiiboofl  which  form  iho  inam  tciaoglev  of  the 
car. 

Di»i€n$iona  of  Ship, 
Length  from  bow  to  end  of  rnddcr ...  140  ft. 
Height  of  bamboo  framework     ...    IB  „ 
^Vidih         ...  •••      ...  Ifi^M 

Length  of  deck       ...       ...       ...  133  ,» 

Width  of  deck    7  „ 

Width  of  il^'ing  bridg .  8    IS  id. 

Ileight  of  hand- rail    ...        1  ft.  nbuvcdct'k. 

Total  height  (froui  keel  to  top  of 

balloon)    ...    60  ft. 

Width  of  aeroplane  frames        ...   'iO  ., 

N'miilier  of  ai'roplfinp'^  r?0  fnrranL,'rd  in  t!;rcc 
series  in  front  of  eiu-)i  of  ihc  ihreo  motors,  Uvo 
00  eaeh  aido  of  the  lljiug-bridgc.) 

DlmonsionB  of  each  aeroplane— 18  ft.  0  in. 

X  a  ft. 

Knyinea. — Three  in  numin-r,  riU-horse  power 
each,  Buchet  petrol  motors,  electric  ignition, 
automatically  governed  ;  1,600  rcvoliititjos  per 
minute  (ean  be  accelerated  up  to  1,.S00».  fitted 
with  Longacmare  carburettor,  and  silencer  fitted 
with  diadiragms,  and  covered  with  two  lu,\  ers 
of  Daw  pnn/r.  The  engines  are  cooled  by 
lueaas  of  Clarksou  radiators,  the  pump  for 
drealating  water  hcing  of  I^mhard  type,  driven 
olT  the  flywheel. 

X>rtfc.— Cluteh,  pinion,  Iwo  looflu  d  wheels, 
two  belt-pulleys,  belt  to  two  correspundiug  bell- 
pnUeya  on  steel  piropeller  shaft,  reducing  revo- 
lutions of  propeller  !o  250  per  minute. 

Weight  of  Motor  305  lbs. 

Fly-wheel    112  „ 

Weight  of  gearing         ...         .    fiOO  „ 

Weight  of    each  propeller  asul 

shaft    ...    260  „ 

PfetiMQer*.^ — Six  in  nouaher,  arranged  laterally, 
one  on  each  side  of  euL-li  motor,  which  work 
independcnUy*  The  propellers  are  ^langin 
type,  six  blades  each,  12  ft.  in  diameter. 

Estimated  thrust— 4^000 lbs.»  psriphsfal  speed 
of  propeller,  1}  miles  per  minute. 

Balancing  Apparatut. — ^Two  water  tanks, 
capabls  of  holding  60  gallons  each,  are  placed  on 
Um  sxlreme  bow  and  stem  of  the  deck.  These 
an  eonneoted  by  pipes  to  a  motor*driven 


centrifugal  pump,  which  can  be  governed  either 
by  hand  or  automatically  liy  the  Uarton*^ Walker 
electrical  cqiiipoiae. 

The  rudder  is  20  ft.  high  x  11  ft.  long,  and  is 
on  the  balanced  principle,  being  pivoted  2/5tIiS 
from  tlie  fn.nt  t  '.l^'e. 

The  rudder  lunl  propellers  are  made  of  tnbniar 
steel,  covered  with  a  double  layer  of  strong 
Tarnished  fabric. 

The  helmsman  is  in  telegraphic  communi- 
cation, on  the  Bo wden -Broke  principle,  with 
each  of  the  motor  engiuccrs. 

The  crow  will  consist  of  seiven— three  engi- 
neers. 1i<  liiisiunn.  aeronaut,  baloncing'pump 
engineer,  and  cupt;i.in. 

ToUtl  Ettimated  Weigki  of  airship,  crew, 
water,  petrol,  &c.— 15,700  lbs.  (approximately, 
tons.) 

The  St.   Louis  BxMbition, 


The  Aerunuutieul  Soeiety  of  (Jreat  Hritjiiii 
lias  receiTed  from  tbe  Uoyal  Couiuii»i»<ion 
particuhirs  euneernin^  tho  classTB  of  aeronauti- 
Cid  ex]iif>it  -    ifJi-o  ip  77) 

Aerial  navigation  will  torm  a  jjortion  of  the 
ui^partment  which  deals  with  transpcvtation 
(DepnrtnuMit  G). 

{.latui  4bi  : — Ualloon  construction;  fabrics, 
varnishes,  cars,  valves,  notting,  cordage,  ap- 
pliances for  stopping  balloons,  anchoiv>. 
^rnipnels,  gener.1l  ion  ef  Iiylrogen,  and  of  Other 
light  gaiics.    (  apiive  balioons. 

Class  482: — Aerial  voya|;«<«:  use  of  balloons 
for  the  study  of  tlu»  atniosphore,  air  curirnt  . 
clouUs,  temperature  at  great  height,  optical 
phenoniona.  etc..  drawings,  maps  of  journeys, 
<liagrams,  pliotographs. 

C'la^vs  -ISJj  :  — iiilit.u'v  I1  illnnninfr  :  niilitfirv 
ciiptivc  bolluou^  and  their  aceessorios,  winding 
drums,  transport  waggons,  apparatus  for  infla- 
tion. 

Class  484: — Aerial  navigation  j  dirigible 
balloons  and  guiding  apparattu,  fl>'i"g 
niaehines.  screw  propellers,  aeroplanes,  and 

parachutes. 

The  Society  h.a-s  ulso  received  the  siipplo- 
mentary  rule»  rotating  to  aeronautic  ootnpett- 
tinn';.  iv^iii  d  Au<:ii^t.  THfi:!  Tljo^e  deal  witli 
additional  prizes  for  balloon  contoitts,  and  an> 
as  follows:— 

In  addition  to  the  pri/.es  heretofore  an- 
nounced for  the  Aeronautic  Competition,  the 
rniver>i)d  Exposition  offers  the  following 
prizes,  open  to  all  approved  competitors,  for  a 
sorios  of  ten  contests  or  balloon  races  between 
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moTintcr)  splicricul  ballooM,  to  take  plaoe 
during  the  Expoaition. 

(s)  Sueh  c(Nite»ts  shaU  take  place  on  the 

fir^t  inul  thirfl  Monday  of  each  month,  bo- 
giuning  May,  1904.  Additional  or  postponed 
raaea  maiy  take  place  in  October. 

(b)  Sudi  oontests  ahall  start  from  the  Ex- 
position proiiTid<j.  ami  the  prizes  for  tho  n«ces 
Will  be  uuartlcd  (o  the  aeronauts  landing  near* 
est  to  a  designated  goal  to  be  selected  by  the 
judges  a  short  time  before  tho  st-art  is  made,  in 
view  of  the  then  prevailing  wind,  and  at  a 
dislanoe  of  90  to  30  miles. 

(0)  The  r.icc  priy^i's  sli.ill  \}c  as  follows:  — 
Ist  prize — 1200,  and  a  silver  gilt  medal. 
Jtnd  prise— f  100,  and  a  silver  medal. 
3rd  pri7.e>^.?'>i!,  and  a  bronze  medal. 
These  sliall  apply  to  each  mre.  a<«  hfrcin- 
iifter  limited.     For  tho  whulu  :>erie8  of  ten  or 
more  contests  there  will  be  in  additioii: — 
One  1st  prize  §60  for  the  best  ffliport  at  • 
voyage. 

One  2nd  priae  $86  for  the  next  best  report. 

One    1st  prize  ?5n  and   one   2nd  prize 
$25  for  the  firat  and  second  best  i>et  of 
photographs  takea  ia  audi  voyages. 
The  reports  and  photogmpllS  to  remain  tho 
property  of  the  Exposition,  and  to  Tx;  oxliibited. 

(d)  When  ten  or  more  aeronaut t>  participate 
in  sueh  a  race,  all  tiirse  prizes  shall  be  awarded. 
When  six  partieipatc,  only  the  first  two  prize's 
sliall  ba  awarded,  and  when  only  three  partici- 
pate, only  tlie  first  priae  shall  be  awarded.  If 
Ip'is  tlian  thre«>  competitors  prenont  themselves, 
the  judges  may  po^ipone  or  suppress  the  con- 
test. When  more  than  ten  competitors  pre- 
sent themselves,  the  judges  may  divide  them 
into  two  sections,  and  require  one  of  these  to 
compete  on  a  subsequent  day,  on  which  occa- 
sion it  will  be  entitled  to  priaea. 

(e)  The  Exposition  management  will  fumiflb, 
fr«»e  of  chaige,  a  shed,  dosed  on  three  sides,  to 
be  100  fcet  long.  80  feet  wide,  and  80  feet  high* 
to  sfnro,  (("it,  examine,  and  repair  iho  balloons 
of  tho  contoetants.  It  will  bo  provided  with 
suitable  woikshops,  laboratories,  and  storage 
rooms.  An  expert  will  also  be  in  attendaneo, 
to  make  repsii^  at  a  echedole  of  prioee  to  be 
fixed  by  the  management. 

(f)  The  Exposition  management  will  furnish, 
free  of  charge,  suitable  coal-gas  to  inflate  the 
balloons,  and  sand  to  serve  as  balUwit.  It  will 
also  reimburse  tlie  actual  reaaonable  expenses 
of  the  contestants  back  from  (he  designated 
goal  to  the  Exposition  grounds,  and  it  will 
protect  the  foreign  contestants  ag^dnsi  any 
Customs  char^os  upon  their  material  for  land- 
ing outside  of  the  Exposition  grounds. 


!  The  contestants  will  bo  fr^o  to  cany 

I passengers,  but  the  return  expenses  of  tho 
hitter  win  not  be  p<iid  by  the  Exposition. 

In  order  to  equalize   conditions  between 
balloons  of  different  si7.es,  each  will  ho  handi- 
capped in  the  amount  of  balla.st  which  may  be 
.spent  in  n  aching  the  goal.      .Such  hundiejtp 
shall  bo  at  tlio  nito  of  I'j  poumls  pi  r  l.fWM)  rubir 
j  feet  of  the  capacity  of  the  balloon.    This  shall 
I  be  delivered  to  the  contestant  in  unsealed  bags. 
■   llu-  b.danco  of  tljo  balla*^t  reriuired  to  rqnili- 
brate  the  balloon,  while  leaving  it  sufiiciuut 
ascending  power  to  depart,  under  the  wind 
conditions  then  prevailing,  shall  be  deliv. n  d  to 
tho  contestant  in  seided  bag^,  to  bo  brought 
biick  and  returned  by  him  in  like  eondittom. 
The  judges  will  prescribe  proper  safeguards  to 
prevent  evasions  of  this  rule. 

(h)  The  sufiBciont  strength  and  condition  of 
eadi  of  the  balloons  shall  be  established  in  ad* 
vauce  by  the  judges,  who  will  in  tiie  main  ap- 
fly  the  rules  and  methods  tommluted  lor  the 
ASronautioal  oontests  at  the  French  Exposition 
( f  1900.  Tho  judges  may  rule  out  such  of  the 
balloons  as  do  not  comply  with  such  conditions, 
but  from  their  deanion  appeal  may  be  taken  to 
the  International  Jury,  ftnm  whose  decisioii 
there  shall  be  no  appeal. 

(i)  The  judges  will  draw  up  rule«  to  govern 
the  detaihi  of  these  contesto.   They  may.  in 

I  ( oiisulfation  with  the  contestants,  modify  tbn 
cmditions  tor  some  of  these  races,  such  as 
substituting  the  longest  distance  travelled— 
m,  say.  two  hours  for  (he  landing  nearest  to  a 
designated  goal;  availing  of  contrary  air  cur- 
rents to  return  nearest  to  the  Exposition 
grounds,  eta.  eto.  Baoss  may  be  postponed 
or  oiipprosfsod  in  case  of  bad  weather,  and 
additioiuil  pri;&<;s  may  be  awarded  by  the  judges 
in  case  of  very  meritorious  performances. 
( j)  TI10  prize  in  Section  IV  of  tho  Rulet 
j  and  regulations  heretofore  issued,  viii;  — 
{  "(a)  For  the  greatest  altitude  attained, 
.starting  from  the  Expo'^itinn  ;:ro\uiil-.." 
is  hereby  withdrawn,  upon  represcntatiojis 
from  foreign  aeronauts  tiiat  the  performance 
is  too  kaaardoas. 

ses 

The  Lebaudy  Airship, 


By  the  kind  permis-ion  (tf  the  editor  of  tho 

lU:i<irui<d  Srlihiifu-  Xnr)i  we  are  able  to  re- 
print some  views  of  the  Lebaudy  airship,  to 
which  we  have  already  referred  in  this  journal. 
In  the  September  nnmbrr  of  the  HI  i.^d  ated 
UdeniHic  Ntwi  wdl  be  found  a  descriptive 
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article  on  tlio  Li>baudy  navigable  balloon,  from 
the  pen  of  Major  li.  Baden-Powell,  to  which 
readers  of  thi«  journal  may  well  refer.  In  the 
opinion  of  the  writer  the  Lebaudy  airship  is 
"  proSably  the  most  successful  aerial  machine 
ever  made."  It  is  distinctly  original  in  many 
important  details.  The  balloon,  which  has  a 
gas  capacity  of  80,0(X)  cubic  feet,  like 
its  predecessors,  is  elongated,  being  pointed  at 
both  ends.  The  long  frame-work  supporting 
maehinorj'  and  cjir,  conspicuous  in  tJie  con- 
structions of  M.  .Santos  Dumont  and  others,  is. 
however,  abolished.  Tlu'  lower  surface  of  the 
balloon  is  flat,  and  there  is  n  frame  of  steel 
ti'bing  surrounding  this  portion.  The  car  is  a 
steel  frame  partly  covered  with  canvas,  and  i^ 
in  the  form  of  a  boat.  This  is  attached  to  the 
g.'.s  envelope  by  stvA  wire  rop.'s.    From  the 


NOTES. 
Cro88-Sea  Ballooning.-  In  the  rac/i<- 

('«;/  IforW  Mr.  Griffith  Brewer  has  lately  pro- 
posal a  scheme  for  enabling  a  balloon  travelling 
over  the  sea  to  be  ste<»red  to  the  right  or  left 
from  the  direction  of  travel  of  the  wind.  Hi' 
proposes  that  there  should  be  a  float  somewhat 
in  the  form  of  a  Whitehead  torpedo  to  be  im- 
nuTsi'd  in  the  water  and  drawn  behind  the 
balloon  by  m.>ans  of  a  rope.  He  thinks  that 
such  a  float  could  be  controlled  from  the  car  of 
a  balloon  by  the  as»>  of  electrically  operated 
Ntpcring  gear,  which  coidd  be  actuated  through 
a  twin  insulated  cable  by  an  electric  current 
from  the  car.  'Hie  float  would  ho  pn)vided 
with  radially  proj«'cting  plates  or  fins  extend- 
ing longitudinally  for  the  purpose  of  prpv;»ntin'; 


Hy  ftrmission  o/J 


The  Lebaudy  5hed. 


f"  I'luilraled  ScitiUific  .NVi.'j. 


Hter>I  frame  surrounding  the  flat  bottom  of  the 
balloon  h'\x  steel  tubes  nm  diagonally  down  to 
the  car  to  convey  the  thrust  of  the  propeller^ 
to  the  balloon.  The  engine  is  lO-horse  power. 
The  propellers  are  small,  being  only  2.44  m.  in 
diameter,  but  they  rotate  at  the  high  speed  of 
1,(KK)  turns  per  minute.  Tliey  each  consist  of 
a  steel  bar  to  which  is  fixed  a  thin  plate  of  steel 
of  a  width  equal  to  1-lOth  of  the  circumfer- 
ence. 

In  reference  to  the  construction  of  this  air- 
ship Major  Baden-Powell  mentions  that  it  is 
surprising  how  strongly  and  solidly  the  parts  of 
the  airship  are  made.  Nothing  i^  made  of 
aluminium,  steel  being  exclusively  employed. 

It  is  stated  that  the  airship  has  aln^idy 
made  twenty-nine  journeys,  twenty-eight  of 
which  have  been  return  ones. 


lateral  slip  when  biding  directed  to  tl:e  right  or 
left,  and  it  would  drag  tlie  balloon  away  from 
the  direct  line  of  tnivel  of  the  wind. 

Mr.  Brewer  ha^s  madt*  two  preliminary'  ex- 
periments with  n  .small  captive  balloon  of  StN) 
cubic  feet  capacity,  with  which,  on  a  second 
jxcasion,  he  succeeiled  in  towing  a  sailing 
canoe  up  the  circuitoas  course  of  the  Tluunes 
fiom  Teddington  Weir  to  Long  Ditton,  a 
di-stance  of  four  miles.  The  only  means  of 
steering  the  balloon  was  tho  rudder  on  the 
canoo. 

The  Aeronautical  Exhibits  in  the 
Meteorological  Exhibition  at  the 
Southport    Meeting   of   the  British 

AsSOOiation. —  In  connection  with  tho  meet- 
ing of  the  International  Meteorological  I  Com- 
mittee at  the  meeting  of  tho  British  As.socia- 
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tion  at  Sontlipnrt,  there  was  an  excellent  exhi- 
bition of  instruments  connected  with  moteoro- 
logy^  and  terrestrial  magpiettsin.  No  iii«t«oiro- 
lo^ical  fxhibition  could  be  called  comploto  at 
the  prtMiuut  time  if  it  did  not  contain  some 
representation  of  t-ho  modem  methods  of  in- 
Testigating  the  upper  air  by  kitc«s  and  ballonv 
Homli  ^.  Thi>  or;;nnisp|N  nf  tlu'  Southport  Ex- 
hibition had,  howevor.  tjiken  wire  that  there 
should  be  no  such  omission.  Mr.  A.  Lawremee 
Rotfli  oxliihitorl  phntn^jmplr;  of  kites  and  ap- 
paratiiK  u.sed  at  IMuc  Hill  Obserratoiy  liince 
1894  for  exploring  the  air.  drawing  riiowing 
detaiK  i  f  kites  and  of  the  meteorographs 
carriml  by  them  now  in  use  at  Blue  Hill,  and  a 
diagram  shuwiii^  tlie  changes  in  the  meteoro 
logpcal  elements  with  hei^t  during  46  kite 
ascents.  1900-02. 

Mr.  W.  U.  Dines  exhibited  charts  obtained 
from  setf-repording  inatruments  sent  up  by 
means  ( f  kiten  «t  CHnan,  N.B.,  in  July  and 
August.  1902. 

Dr.  W.  Man«crgh  Varley  exhibited  for  Mr. 
P  T.  Alexander  «.pparattts  used  for  ballons- 
sondes  experiments :  — 

1.  The  smaller  of  a  pair  of  india-rubber 
balloons  used  for  the  ascent  from  Bath  on  July 
2.  1903.  This  balloon  landed  at  Alfreton,  in 
Derbyshire,  fivo  hours  later,  having  been  to  a 
height  of  over  20.000  metres. 

2.  Two  new  rubber  baUoona  similar  to  thofie 
lived  ill  the  ascents  from  Bath,  made  hv  the 
Oontinental  Gutta-lVicbaCouipauy  of  iiauover. 

3.  Barothennograph  for  sounding  balloon 
work,  of  Professor  Hutgpasell's  pattern,  made 
hy  Bosch»  of  Strasburg. 

This  instrtiment  has  already  made  two 
ascents  from  Bath,  the  first  on  July  2,  when 
it  fell  at  Alfreton,  Derbyshire,  having  travelled 
126  miles  in  five  hount,  and  attained  a  height 
of  over  90.000  metres,  and  the  aeoond  on 
An^^iist  f),  when  it  f(>II  at  Eeeke.  on  the 
Franco-Belgiaa  frontier,  having  travelled  229 
milee  in  three  honm.  and  attained  a  height  of 
13,700  metres. 

1.  Reenrd  obtained  for  the  ascent  from  Bath 
on  .June  4,  1903.  The  bniloon  fell  in  the  sea 
and  ibe  records  are  somewhat  damaged  by  water. 

n.  B.H'xrd  '.htained  for  tho  ascent  frcnn  Bath 
on  July  2,  lOai. 

0.  Record  obtained  for  the  ascent  from  Bath 
on  August  6,  1903. 

Messr".  Newton  and  Co.  contributed  an  alti- 
meter for  registering  the  hei^t  to  which  kit<v« 
nnd'Other  atrial  machines  Hoend. 

Hf.  Stanley  Spencer's  reopnt  Navi- 
f^able   Balloon   Journey.— Mr.  Stanley 

Spencer  recently  attempt ihI  to  roimd  tho  dome 
of  St.  Paur*  Cathednd  in  tlie  oavigaMo  haUoon 


which  is  describetl  in  full  in  another  pejrt  rf 
this  journal,  but,  owing  to  the  meteorological 
conditMns,  could  not  canry  out  his  progrannno, 
which  had  attraetwd  fhoii^^ands  to  the  roofs  in 
the  neighbourhood  of  the  dome.  The  failure 
was  tm  object-lesson  in  the  present  limiir4f 
the  system,  which  combines  motors  and  pro- 
pellers with  a  bag  of  gas  that  is  ligliter  than  air 
On  the  occasion  of  Mr.  Stanley  Spencer's  recent 
attempt  ho  left  the  Fdaoe  grounds  about 
."5  p.m.  and  reached  St.  Paul's  in  half  an  hour, 
but  when  he  attempted  to  round  the  dome  the 
windifoioe  ofercame  the  prop^ers.  and  in  vain 
did  he  tiy  to  demonstrate  the  steering  powevs 
o'  his  machine.  Mr.  Stanley  Spencer  may, 
however,  be  cuugrutuhited  uu  liis  continued 
efforta  to  show  thai  the  British  nation  does  not 
intend  to  be  behindhand  in  the  m.nttor  of 
navigable  ballooos,  and  it  must  alwaj«>  be  re- 
membered that  ho  has  been  the  fint  man  in 
this  counfary  to  journey  in  .1  balloon  supplied 
with  motive  power.  His  professiional  aero- 
nautical training  has  been  doubtless  of  service 
to  him  in  preventing  those  continual  accidoita 
and  narrow  escapes  which  hare  befallen  others, 
who,  though  ingenious  and  daring,  have  been 
but  amatenn  in  halloott  management.  It  is 
the  meteorological  conditions  for  the  oocoess  of 
his  experiment  are  not  so  frequently  experi- 
enced in  the  British  capital  as  in  the  French 
one.  and  certainly  the  conditions  of  the  calms 
essential  for  navigabh*  balloon  retuni  joumeyt 
have  been  very  muc  in  the  minorifT'  during 
the  fitful,  when  not  tempestuous  summer  of 
the  present  year.  The  attempte<l  feat  of  round- 
ing the  dimie  of  St.  Paul's  is  not  an  impostible 
one.  even  in  our  insular  climate.  After  all  it 
is  par  excrllence,  a  climate  of  samplea.  If  the 
rii^ht  sort  of  day  is  awaited  loog  enough,  it 
raitst  fome  at  last. 

M.  Santos  Dumont*8  Present  to  the 

Pr^noh  0OYOrDmeilt4 —  when  the  aero- 
nautical worid  was  awaiting  with  eager  expectar 

tion  M.  Santos  Biunont's  promised  experiment 
In  his  omnibus  balltion,  lie  took  its  breath  away 
by  presenting  hi«  navigable  balloons  to  tho 
French  Government.  Tlie  cause  of  thus  cn> 
riching  the  resources  of  the  French  Army  ap- 
pear to  have  been  the  result  of  M.  Santos 
Bumont's  manmnvres  in  his  airship  above  the 
Review  ground  at  Longchamps  on  July  14. 
On  this  occa.'^ion  the  Brazilian  aenmaut  saluted 
the  President  of  the  Republic  from  mid-air  by 
firing  revolvor  shots.  It  haa  been  stat<>d  that 
it  wa-s  the  reception  given  to  M  Santos 
Diunont  on  that  day  which  so  touched  his 
heart  as  to  malw  hhn  deteminio  to  repay  the 
nation  whidi  had  taken  so  keen  an  tntorest  in 
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his  work  by  the  of  hii  worldrfamed  aiiy 
crafts. 

Aeronautical  Exhibitions—in  con- 
nection with  a  coUectiun  of  aoruiiuiitical  ap- 
paratus on  vien-  at  the  Aloxnnclm  PalaGe«  it 
ha-  hiMMi  -r.ir.'d  that  it  i-?  tlie  fii^'  atfi'mpt  nt 
{•u  aeronautit%aJ  exhibition  in  this  country  since 
ISCS.  when  the  Aeronautic*]  Society  of  Orast 
Britain  inrinpiratofl  tli.'ir  cxliiliifion  iit  tho 
Ciystal  Palace.  This,  however,  is  not  an 
historical  foot.  For  instance,  in  1886,  in  day^ 
when  exhibitions  were  still  organised  with  pre- 
meditated care*  and  hnd,  on  that  Account,  a 
real  aoientifio  Tslne,  the  Aeronautical  Society 
of  (irent  Britain,  in  conjunction  with  the  esecn- 
ttve  of  the  Alexandra  Palare.  Mrried  out  an 
exhibition.  At  this  exhibitiuu  the  jurors  were 
Professor  H.  S.  Hele-Shaw,  C.E..  Mr.  H.  Tm^e 
A.I.f.E,.  Mr.  E  A.  Barrv.  There  w.r-  nine 
cln^ses  in  this  Exhibition  and  it  included  models 
for  the  accomplishment  of  aSrial  navigation  hf 
nuK'naiiieal  iiit-aii>i  only,  moflcl^  for  attaining 
tiie  sanic>  object  by  mechanical  means  and 
buoyancy  combined,  light  moton.  models  of 
navigable  balloons,  balloon  materiah  and  ap- 
pliances for  propulsion,  miscellaneous  objects 
ot  interest  connected  with  aeronautics,  instru- 
ments of  mejwurenient ,  relics,  photoi^raphs 
taken  from  balloons,  nipteorologicai  iiistni- 
ments  suitable  for  balloon  a-scents.  There 
wore  balloon  races  at  this  Exhibitioo.  fOM* 
shallowing  t]i('  alrcafly  hi^^torir  balloon  oonpeti* 
tion^  at  Vincennes.  In  connection  with  thia 
Kihibition  the  official  report  said  "  it  wonld  be 
hard  to  surpa<>  tho  ingenuity  and  perseverence 
displayed  by  most  ol  the  exhibitoie."  To  pass 
to  later  times,  not  thne  years  ago  there  waa 
an  aeronautical  section  nt  the  N^aral  and  Mili- 
tary Exhibition  nt  the  Crystal  Palace,  when  the 
management  called  in  the  assistance  of  both 
the  GoTornment  and  ttie  Aeronautical  Soeietj 
cf  Great  Britain.  Among«t  the  exhibits  were 
two  balloons  difBcidt  indeed  to  surpa)ii$i  in 
tlieir  historic  value.  One  wa»  the  shell-piertied 
b.tlloon  w'li'^li  n-Jcoiulfd  <liirinc  fhc  "ciprrfi  of 
IfUdysmith.  whose  occupants  directed  the  fire 
of  the  British  artillei7  and  did  moii»  for  the 
defence  of  our  Empir»:>  tlian  has  been  genenilly 
supplied.  The  other  was  the  historic  balloon. 
"La  Yolta.**  in  which  the  great  Fneneh 
astronomer,  M.  Janssen,  made  his  escape  from 
t'le  beleagaer^  capital  of  France  to  go  nn  an 
astronomical  expedition  at  the  time  of  the 
Franco-Prussian  War. 

Count  Henri  de  La  Vaulx's  Balloon 
Joarney  from  Paris  to  Hnll.  -  Cotmt 
Hanri  de  la  Vaulx  ascended  in  a  balloon  on 
Saturday  afternoon  at  St.  Clond  and  crossed  tlio 


English  Channel  at  its  upper  portion.  Tho 

wind  was  li^ht  from  the  south-south-r.i^t  nt  ths 
start,  and  during  the  passage.  The  detect, 
was  made  near  Hull. 

Professor  Langley's  Airship  Model.— 

The  X'lr  Yi.rJ:  Hii  ihl  latdv  cnve  an  iUu>»- 
tmted  account  of  the  iatinching  of  Profoescr 
Langfey'a  twelve-foot  model  frcm  the  top  dt 
the  Langley  hoiKr-bo.it  at  Wirl.  w atfr.  It  ap- 
pears that  it  flew  a  distance  of  six  hundred 
yards,  and  then  aank  in  twenty'iwo  faeb  «I 
water.  Tt  w.»s.  howerer,  rescued,  though,  after 
Its  inuneriiiou,  it  is  described  as  » tangled  wreck 
of  twisted  wire  and  allk  wingi.  The  time  dt 
tho  flight  is  stated  to  hare  been  45  seconds 
It<  course  in  the  air  was  in  a  semi-circle.  "Hie 
ftirnliip  was  driven  by  an  8-horse  power  naphtlia 
motor,  connected  with  two  two-bladed  pro- 
pellers on  eacli  sidn  of  the  machine,  and  onft 
four-bladed  wind  rane  rudder  inunediately  be- 
hind the  engine  in  an  upright  position, 
jast  behind  this  being  the  niddor  proper. 
The  airship  was  supported  by  a  pair  of  white 
silk  wings  on  each  side  4}  feet  in  length  liy 
2  feet  in  width.  Tlie  propellers  were  on  the 
side  between  the  wings,  revolving  towards  each 
other.  The  wings,  steering  apparatus,  motxir. 
and  other  running  gear  were  attached  to  a 
central  cylin<!riral  tube  of  aluminium  18  inobas 
in  length  and  o  inches  in  diameter. 

■  <s| 

Foreign  Aeronautical 
Periodicals^ 

(In  tfds  list  a  selection  of  some  o(  the  moil 
notable  articles  is  given.) 

L'.^i'KONArTK  (Paris). 

May,  liK>3. — '*  Ascension  ihi  ballon  Ic  Galil»?e 
1g  4  Novembre,  IbTO  "  ^^.  Iliirson. 

July. — Ascension  du  14  Juillct;  Ics  prix 
obtenus ;  r^cit  du  voyage  de  L'Archim6de; 
M.  lUanchet. 

i4M^i«<.— Lettre  de  M.  Wenz  sur  los  Cetf- 
volanta. 

L\\rnorniT,E  (Paris). 

April,  1903.  —  Portraits  d'Adronautes  con- 
tcmporniiis :  CLiudo  Jobot;  A.  da  Masfenud. 
L'Aeronat  Lcbaudy. 

TlLtrSTKIRTE    Af:ROKAmSCHB  MlTTHBmnf- 

«iF.\  (Strassburg). 

April,  190H.  -  Tlie  LuftscliitVnlii  t  in  .Taps* 
von  n.  W.  L.  Mod.  I. cole. 

May. — Neues  xur  Ivatastrophc  Bradskv. 

jMfie.— Winddruckmesser  von  H.  R.  v.  L. 

Jnhf.  —  Hiirjrravcs      iienciv    Vr-^nrhe. — 

.iuijutt.  —  WicJorholte  tilauicrung  des 
Schwebefluges.— Neuer  erfolg  des  Luftaehiffea 
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Ton  Lebaxnly.— I'bcr  den  MeditemnMa  des 
Grafen  de  la  Vaulx, 

Srj'friuhrr.  —  .lu*cph    Mnxiiuilinn  Freiherr 
V  Liitgendorf,  de  crste  deutsehc  Luftacbifier, 
von  >lax  Leher-Augsbure. 
Wiener  LrKTscHiFFER-ZKrTrvo  (Vienna). 

April,  iy08.— Hauptniann  rowf  Frib, — Die 
Ballc)nplioto<|raphio. 

May. — Graf  de  la  Yauix. — Die  Oleifcverraohe 
der  Brttder  Wright. 

/wrur.— Dcr  Ballon  Lcbaudy.— Ubcr  Qleit- 
maschinen. — Zur  Lufthil^tilauftriebslheorie. 

July. — Die  ncue  sensationsfahrt  des  Wiener 
Aero-klulM. — Vadeuekom  zttr  erfinder.— Di« 
Hebesehnnbe. 

Augutt.  —  Die  ente  Machtlkhrt,  1M6: 
Hubert  Silberer. 

St'j)tember.  —  Einc  solo-Nachtfahrt  iiu 
"  Satuxn" ;  Habert  Silbeter.-UberexperimenteUe 
Lnftataiilittgel. 

L'.\EBONAUTi(H  e  Beloe  (Brussels), 

A/fV,    1908. — Triivers^e  de  I'AtJantiqae  en 

Ballon. 

July,  —  Lea  Combnstiona  qpontaniea  de 
BelloM. 

September.— La  Resistance  de  PAer.  La 

Tb^orie  du  Cerf*  volant. 


Apl.  4. 


20. 
Mey- 

19. 

2B. 

S». 

Jane  IS. 

17. 

18. 

94. 

25. 
26. 


81. 

Julj  >. 
4. 

e. 

10. 


Notable  Art  ides. 


Dailu  Graphic.—"  0«)loB«l  Oody's  Xltea" 
(lUnatrated.) 

WeeMf  Budget.—**  Sounding  th«  ASrial 

Ocean." 

l>ai!y  Mail. — "  Aeronaut's  Wild  Fiight." 
Revieip  0/  jRcviewt.— "  When  Bhall  We 
Fly?" 

Uanchetter  Guardian,-^  Tbn  Sclenee  ol 

Kite  Flying." 
The  Sphere.— "The  Kite  ia  Modem  War- 

laie."  (lUiMtmted.) 
Eitgimer, — ^**The  iowiog  Plane  by  a 

Short  Method." 
Daily   TtUgraph.  —  "lXAc\n^    and  Air 
Flights." 

The  Sketch. — "Inside  an  Airship  Fac- 
tory." 

Daily  TelMrapk.—"  The  BaUooning  Ad* 
▼entaie.*' 

Daily  TeUgrapk,  —  '*  Saiitoe  l>nilMD|*t 

Airship." 
Echo.—"  Kites." 

Diit.'ij  .Vffr* — "Scientific  Kite  Flving. " 
Daily  Chroui>  If.  —  "  Kite  Fl  hl' 
Morninij  ,■(«/)•<  niter. — "  Kite  !■  lyir  g  on  the 

Susf ex  Downs." 
Evening  N«tr«.—"  Battle  of  the  Kitea." 
Morning  Leoitr.—*'  TheFlotlllaef  Xitoe.** 
Daihj  c/jroRicte.— "Atnoepberieal  Be* 

Eearch." 

^'<l(ur<■.  — "  The  Kite  CcmpetitieO  Ot  the 

A^TODauUcai  Society." 
IHuttrati  d  Moil. — •  ■  Striking  Experiments 

by  Scientific  Kite  Flyers."  (lUaetvated.) 
New  York  Uernld.—*'  Nattow  Eieape  of 

M.  Santos  Di:mor.t." 
Britisk  Fhotogriiithy.-^"lDii  Flying  and 

Pbotogiapby." 


IS.    The  Tatlrr.—"  The  Gentle  Art  of  Kite 

Flying."  (lUustraled.) 
96.  Le  Moi'.ir  s;.,w7/r;_«'La  Traveiade  dee 

Pyn'-nc-es  .  u  Ballon." 
28.  Mor,:iii-i  Alheniur. — "A  Balloon  Coat* 

petition." 

Ang.  fi.    The  Car  —"  From  Cloudland  to  Earth." 
10.   Dajly.Vtfin.— " BallooningbyMoonlight." 

—  Daily   TeUgmph. — *<  Airship  Experi- 

loents." 

—  Staniard.^*  The  Conquest  of  the  Air," 

—  Morning  /Vwf Mr.  Baeoo's  BaUoming 

Experimentf." 
IS.   The  s,  A    .     The  New  Hot  Air  MiUtaiy 

Balloon." 

21.    Morning  Po*r—"  Aerial  Highways." 
26.   Tht  Car.—"  Airooaatios  in  Wartaie." 
«».  Ths  Sphere.— "VTwr  Kttae  at  the  Na^al 

MamEuvres." 
30.    New  York  Herald.—"  The  Conquest  of 
the  Air." 

Sept.  9.    The  Car.— "A.  Lady  s  First  BaUooning 
Experience." 
18.   Daily  yewt.—"  The  Ainhip'i  Voyage." 

—  OIo6e.— «Mr.GQossen'BBaUoonJeo»e7.'* 

Letter  to  the  Editor. 

—  Evening  Ifetc» .—"  The  First  Flight. ' ' 

—  AVtr  F"r(  Jfrrn^/.-."  Mr.  StanleyBpenoir'e 

Flifiht  Over  London." 

21.  Dnxhj  ii/eil.—"  16.000  Feet  Aboee  Ibe 

Alps." 

22.  Daily  Chronide,^**QMn\  ZepmUs'e 

Ainhip. ' 

*■» 


AppUcstions  tor  Patents, 

(Mod*  m  Juljff  Auguttf  tmd  S^ftember.) 

The  foOowiog  list  of  AppUoatione  tor  Fatenti  eon* 

nected  with  Aeronaotics  has  been  specially 
Compiled  for  the  ACronactical  Jocbmal  by 
Messrs.  Biw>iihem>  A-  Co  .  Patent  AgeBte>  66 
Cannon  Street,  London,  E.C. 

16139.  Jtjly  WiTMO!  BEF.rir.E.  Improve- 
menta  in  the  means  of  etee'ing  Airships, 
and  maohaniam  fOP  controlling  eame. 

15168.  July  ^-  GtoBOE  Erwvr.rt  Wao*. 
A  Machine  (contrivance  or  vehicle)  for 
Aarial  Navigation. 

17651.  August  14.  JoBW  FRHPRRirK  DrKE. 
Improvemente  in  and  relating  to  Alr- 
ahlpa  or  vcaaola,  nnd  tNn  like. 

17743.  .\upist  17.  Fran-CIS  Ai.f.xam>er  Bar- 
ton and  Frepibick  Walk£B.  An  equipoise 
for  Alrahlpa  and  IHt«  Apparatua  for  Aerial 
Navigation. 

J8766.  August  31.  Max  Bocbcart.  Im- 
prevementa  In  Flying  Maoiilnra. 

18020.  September  2.  Francis  ALSXAiiSKa 
Barton.  Improvementa  in  Flying  Machines. 

10847.  Septeinber  a  Wmia  Acwoani 
GnrTN.  Improverrents  In  and  relating  tO 
Flying  IMaohines  and  the  like. 

19679.  Septomber  12.  Gborab  Daws.  Im- 
provementa in  Aerial  Machines. 


Aeronautical  Society  of  Great  Britain. 


Founded  1866. 
— » — 

President     -     MAJOR  BADEN-POWELL.  Scots  Guards 

» 

OOTJliTOIIL;,  1903 

SIR  EDWIN  ABNOLD,  K.C.I.E.,  G.S.I. 

MAJOR  BADEN-POWELL,  Hcora  Guarin*  [Pnaidfnt). 

E.  A.  BAUiiV,  J.i'.,  F.H.A. 

ERIC  STUART  BRUCE,  Esy..  M.A.  {Il^n.  S^nHun,). 

THE  EABL  OF  CfiAWFORD  AND  BALCAREES.  K.T.,  LL.D.,  F.R.&. 

SIR  WILLUM  CROOKEB,  F.B.8. 

DR.  LESLIE  EARLE,  M.D. 

E.  P.  FROST,  Esq.,  J.P.,  D.L. 

LT.  COL.  FULLERTON.  Rotal  Emoikbbbs. 

SIR  HIRAM  S.  ^kfAXIM. 

MAJOR  11.  C.  KOliEKiS. 

W.  N.  SHAW,  Esq.,  So.D.,  F.B,S. 

LT.-COL.  TBUPLEB,  Ixstbuotob  ix  Bauookimo. 

LT.-COL.  F.  G.  TROLLOPB  (latb  Obbmaduer  Ouabds). 

LT.-GEN.  SIR  CHARLES  WARREN,  G.C.M.G.,  E.C.B.,  R.  Eno. 


The  Society  is  establislied  fur  ilu'  purpuiit'  <if  i^ivint,'  a  .siron^'fi-  iiupulHe  to 
the  bcieiitiiic  study  of  Aerial  Navigation;  to  pruuiote  the  iulfrcoursL'  of  tliosp 
interested  in  the  subject  at  liome  u  well  m  abroad ;  and  to  aid  with  advioa  and 
iiMkraelioii  yioae  stadying  the  sabject. 

Any  person  desirous  of  bocotniii^'  a  meniher  is  rcijuest^d  to  communicate 
with  the  Hon.  Secretary,  on  the  form  of  ap|tlication  as  overleaf. 

P.T.O. 


uiyiii^uG  L/y  Google 


Christian  and  Smntame. 

Rank  or  P^nftssinn 

Address  


Date  zg 

Sir, 

Please  to  propose  my  name  as  a  Member  of  the  Aeronautical 
Society  of  Great  Britain. 

If  elected,  I  undertalce  to  pay  the  subscription  of  One  Guinea  per 
annum  (unless  I  shall  give  previous  notice  of  withdrawal),  or  to  compound 
for  my  annual  subscriptions  by  the  payment  of  Ten  Guineas,  and  to  abide 

by  the  Rules  of  the  Society. 

(  Signature)  


To  Eric  Stuart  Bruce,  Esq., 

Hon.  Sec,  Aeronantieal  Society, 
53,  Victoria  Btrbbt,  Wbstminstbr,  London  »  S.W. 

! 


.  J  i^od  by  Google 


MAN- LIFTING  and  other 


KITE5 


(  liath-n  •  PotrfU  Patent  i. 

In  various  sizes.  Usual  size  12  ft.  x  12  ft.  (of  which  4  to  6  will  lift  a  man) 
price  £z  7s.  each  ;  6  ft.  x  6  ft.  (for  rcKisterin^  instruments.  &c.),  £ i  5s.  each. 

JOHN  J.  JACKSON, 

YACHT     AND     CANOE     SAIL  MAKER, 

NORTHWICH,  CHESHIRE. 


Revue  Mensuelle 


ILLUSTREE,  DE 


PAeronautique 


Et  des  Sciences  qui  s'y  rattachent. 

Publiee  avec  la  collaboration  des  principaux  -  - 
-    -    -     savants  francais  et  etrangers. 


Redaction    et    Administration :  — 14,    Rue   des   Grandes-Carrieres,  PARIS. 

Telephone  503-24. 


GEORGES  BE5ANC0N. 

OFFICIER  d'ACADEMIE, 
INGENIEUR  AERONAUTE. 


Experiences  et  ascensions  scientifiques. 

Voyages  aeridns  d'amateurs. 

Exploration  des  hautes  regions  de  I'atmosphere  pat 
ballons  sondes  et  Cerfs-Volants. 


Construction  de  tous  les  appareils  concernani  la  locomotion  a6rifenne. 


14  Hue  des  Qpandes-CaPFieres  14,  PA^IS,  (DO|lTIiAAtlTllE* 

Addresse  t6l6graphique  : — Besancon,  Aeronaute,  Paris. 


C.  G.  Spencer  &  Sons, 

BALLOON  MANUFACTURERS, 

»,,|A  GAS  BALLOONS,         HOT-AIR  BALLOONS, 

1  AIR-SHIPS. 

Parachutes,       Captive  Advertising  Balloons, 

GOLD    BGATBRS'    SKIN    BALLOONS    AND  FIQURBS, 
Iniia-itubber  Toy  Balloons  and  Paper  Montj<oIfier  BallMns. 
Pfloe  List  or  Quotations  on  Application. 


'Our  mev^spteMlytraUd  I'rentists  form  tht  Finest  Balloon  Establishment  in  the  World, 

and  afford  the  requm:t(  facilitirs  to  e»ablt  m  to  execute  onUrs  of  any  magnitude. 

S6a,  HIGHBURY  GROVE,  LONDON,  N. 

SPENCER  BROTHERS,  Aeronaats, 

for  Public  aad  Private  BALLOON  ASCENTS  ,r «T" 


for  foHhoonioig  MOMiti. 

CAPTIVE  BALLOONS  fbr  Exhibitions,  &c. 
PARAOHUTfi  DESCENTS  by  Lady  and.  Oentlemen  Paracliatists. 

45b,  ABERDEEN  PARK,  HIGHBURY,  LONDON,  N. 

Tdsgnphie  AaUbaH :  •'AmoomI,  Londoo.'*  T«l«piioi» :  18M  Dabtan. 

lU-USTHIRTE 

AERONA(JTISCH£  MlTTHfilLUNGEN 

Faohzeitschnift  fiir  alio  Interessen  dor  Flugteohnlk  uit  ihren  HulfswiBaen 
Bchaften,  fiir  aeronaUtiaohB  Industrie  und  -Untemehmun^en. 

-  -  (Illustrated  Aeronautical  Record)  -  - 

Quarterly  Jouirnal  of  Aeronautics. 

With.  ^  •ooUahorittwn  >of  the  Aewnuutical  Societies  of  Munieh  ami  of  the  Upper  Hhine 

'(Qeermmmyi, 


Edited  by  Dt.   R.  EMDEN. 
— —  »   

Fries  per  Anntim  (4  Nos.)   «    -    .    -   *    -   '68.  lOd.,  |>08t  free. 


The  three  numbers  issued  will  be  sent  post  free  for  is.  6d. 


Orders  to  be  sent  to  Mr.  OAViD  NUTT,  270,  Strand,  London,  W.C.  or  <<fltw(ft  to  the 
Publisher.  Mr.  KARL  T.  .TRUBNER,  ■Straecburg  (Qermany) 
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